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Preface 


Welcome to Management of Muscle Invasive Bladder Cancer (NMIBC). The con- 
cept of this book first came to me as a young trainee, whilst assisting with cystecto- 
mies. I had often read papers, but very rarely understood controversies in 
management of muscle invasive bladder cancer. 

Bladder cancer has considerable impact on patients. It presents aggressively, 
very often, already having advanced into muscle. The patient pathway is very often 
prolonged and, due to the nature of disease, has poor outcomes. 

Bladder cancer is often considered the ‘Cinderella’ of all the cancers—under- 
funded for research. The aim of this book is to use the knowledge to further develop 
your practice and improve patient care. It has been a pleasure to put this together 
for you. 


Southend, UK Sanchia S. Goonewardene 
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Introduction to Muscle Invasive 
Bladder Cancer 


Invasive bladder cancer is a common disease with a high mortality rate despite gold 
standard treatment [1]. The European Association of Urology (EAU) Muscle- 
invasive and Metastatic Bladder Cancer (MIBC) Guidelines provide information to 
optimise diagnosis, treatment, and follow-up of this aggressive disease [1]. There 
are a number of treatment strategies including radical therapy, bladder-sparing treat- 
ments and combinations of treatment modalities (different forms of surgery, radia- 
tion therapy, and chemotherapy) [1]. There are new organ-sparing approaches with 
minimally invasive surgery [1]. 

Organ preservation has been used more and more in the management of muscle- 
invasive bladder cancer [2]. Multiple bladder preservation options exist, although 
the approach of TURBT and chemoradiation is popular as trimodal therapy [2]. 
Phase III trials have shown superiority of chemoradiotherapy compared to radio- 
therapy alone [2]. Concurrent chemoradiotherapy gives local control outcomes 
comparable to those of radical surgery, but in comparison, better when considering 
quality of life [2]. 

Bladder-preserving techniques represent an alternative for patients who are unfit 
for cystectomy or decline major surgical intervention; however, need lifelong sur- 
veillance. It is important to emphasise to the patients opting for organ preservation 
the need for this, as risk of recurrence remains even years after radical chemoradio- 
therapy treatment [2]. 

Radical cystectomy and chemoradiation, are complimentary rather than compet- 
ing treatments [2]. Meticulous patient selection is central to the success of recent 
trials within the field of bladder preservation [2]. However, close monitoring of 
patients who undergo bladder preservation are key to optimising outcomes [2]. 
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Epidemiology and Risk Factors in Muscle 2 
Invasive Bladder Cancer 


2.1 Research Methods 


A systematic review relating to bladder cancer epidemiology, risk factors and occu- 
pational hazards was conducted. This was to identify the bladder cancer epidemiol- 
ogy and risk factors in muscle invasive disease. The search strategy aimed to identify 
all references related to bladder cancer AND screening. Search terms used were as 
follows: (Bladder cancer) AND (Epidemiology) AND (Risk Factors). The following 
databases were screened from 1989 to June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMed 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science. 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
bladder cancer and screening. Papers were included if published after 1984 and had 
to be in English. Studies that did not conform to this were excluded. Only primary 
research was included (Fig. 2.1). The overall aim was to identify bladder cancer risk 
factors and epidemiology in muscle invasive disease. 

Abstracts were independently screened for eligibility by two reviewers and 
disagreements resolved through discussion or third-party opinion. Agreement 
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Potentially relevant studies to be 
included in the systematic review 


e Potentially relevant studies Pranal 


identified through 
database searching and 
their titles & abstracts 
independently screened by 


e Papers excluded as not 
related to search terms 
(n=0) 


e Studies excluded with 
reasons; either duplicates, 
not conforming to 

eligibility criteria (nN=390) 


2 reviewers (n=397) 


Potentially relevant studies 
identified through other sources 
& independently screened by 2 

reviewers (n=0) 


Potentially relevant studies to be 
included in the systematic review 
for analysis (n=7) 


Fig. 2.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 


level was calculated using Cohen’s Kappa to test the intercoder reliability of 
this screening process. Cohens’ Kappa allows comparison of inter-rater reli- 
ability between papers using relative observed agreement. This also takes 
account of the comparison occurring by chance. The first reviewer agreed all 
seven papers to be included, the second, agreed on seven. Cohens kappa was 
therefore 1.0. 

Data extraction was piloted by the researcher and amended in consultation with 
the research team (author and two academic supervisors). Data collected included 
authors, year and country of publication, study aims, setting, intervention aims, 
number of participants, study design, intervention components and delivery meth- 
ods, comparison groups and outcome measures, notes and follow-up questions for 
the authors. Studies were quality assessed using the PRISMA criteria for ran- 
domised controlled trials, Mays et al. [1, 2] for the action research and qualitative 
studies and the Critical Skills Appraisal programme for cohort studies. This was 
also applied to randomised controlled trials and qualitative studies. 

The search identified 397 papers (Fig. 2.1). All seven mapped to the search terms 
and eligibility criteria. The current systematic reviews were examined to gain fur- 
ther knowledge about the subject. Three hundred and ninety papers were excluded 
due to not conforming to eligibility criteria or adding to the evidence. Of the seven 
papers left, relevant abstracts were identified, and the full papers obtained (all of 
which were in English), to quality assure against search criteria. There was consid- 
erable heterogeneity of design among the included studies therefore a narrative 
review of the evidence was undertaken. There was significant heterogeneity within 
studies, including clinical topic, numbers, outcomes, as a result a narrative review 
was thought to be best. There were seven cohort studies, with a moderate level of 
evidence. These were from a range of countries with minimal loss to follow-up. All 
participants were identified appropriately. 
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2.2 Flavonoids and Bladder Cancer Risk 


Flavonoids have an antioxidant capacity and anti-carcinogenic effect in bladder 
cancer [3]. A number of studies have demonstrated inconsistent results [3]. Rossi 
analysed data from an Italian case-control study for acute, non-neoplastic, non- 
tobacco-related disease [3]. Rossi discovered inverse association between isofla- 
vones (OR for the highest compared to the lowest quintile of intake = 0.56, 95% CI 
0.37-0.84) and flavones (OR = 0.64, 95% CI 0.44-0.95) and bladder cancer [3]. A 
non-significant inverse association was found for flavan-3-ols (OR = 0.70), flavo- 
nols (OR = 0.85) and total flavonoids (OR = 0.76). 


2.3 Metabolic Factors and Risk of Bladder Cancer 


Teleka, assessed metabolic factors which may cause bladder cancer [4]. Among 
men, triglycerides and BP were positively associated with bladder cancer (BC) risk 
overall (hazard ratio [HR] per standard deviation [SD]: 1.17 [95% confidence inter- 
val (CI) 1.06-1.27] and 1.09 [1.02-1.17], respectively). Among women, BMI was 
inversely associated with risk (HR: 0.90 [0.82—0.99]) [4]. The associations for BMI 
and BP differed between men and women (p < 0.005). Among men, BMI, choles- 
terol and triglycerides were positively associated with risk for NMIBC (HRs: 1.09 
[95% CI 1.01-1.18], 1.14 [1.02-1.25], and 1.30 [1.12-1.48] respectively), and BP 
was positively associated with MIBC (HR: 1.23 [1.02—1.49]) [4]. Among women, 
glucose was positively associated with MIBC (HR: 1.99 [1.04—3.81]). This high- 
lights the role of metabolic aberrations in BC risk [4]. 


2.4 Smoking Cessation and Bladder Cancer Risk 


Soria assessed the impact of smoking cessation on oncological outcomes [5]. 
Smoking pattern, intensity, and duration result in an increased risk of developing 
bladder cancer (BCa). More aggressive tumour features at initial presentation were 
noted [5]. Tobacco consumption is associated with a higher risk of recurrence in 
NMIBC and impaired intravesical therapy outcomes [5]. Smoking cessation 
decreases the risk of BCa and improves treatment outcomes [5]. However, prospec- 
tive series examining smoking cessation on outcomes are needed [5]. Brief counsel- 
ling can significantly enhance smoking cessation rates. Adequate knowledge of 
association between tobacco and BCa, is central to better outcomes in clinical prac- 
tice [5]. 

Ogihara investigated smoking cessation and preventative effects against bladder 
tumour recurrence [6]. Overall, 181 patients (28.5%) were classified as current 
smokers, 154 (24.3%) as former smokers, and 299 (47.2%) as non-smokers. Kaplan- 
Meier analysisdemonstrated recurrence rate was significantly lower in the non- 
smoking group than current- and former-smoker groups (p < 0.001 and p < 0.001, 
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respectively) [6]. In the 154 former smokers, Kaplan-Meier analysishighlighted 
smoking intensity and duration was not associated with tumour recurrence rate [6]. 
Patients with a smoking cessation period of 15 years or more had a significantly 
lower tumor recurrence rate than their counterparts (p < 0.001) [6]. A multivariate 
analysis identified a smoking cessation period of <15 years (hazard ratio [HR] 2.20; 
p = 0.003) and T1 tumors (HR 1.99; p = 0.013) as independent risk factors for tumor 
recurrence in the former-smokers subgroup [6]. 

Rink investigated the association of pretreatment smoking status, cumulative 
exposure, and time since smoking cessation on outcomes of urothelial carcinoma of 
the bladder (UCB) treated with radical cystectomy (RC) [7]. Rink retrospectively 
collected clinicopathologic and smoking variables, including smoking status, num- 
ber of cigarettes per day (CPD), duration in years, and time since smoking cessa- 
tion, for 1506 patients treated with RC for UCB [7]. Lifetime cumulative smoking 
exposure was categorized as light short-term (<20 CPD for <20 year), light long- 
term (<20 CPD for >20 year), heavy short-term (>20 CPD for <20 year), and heavy 
long-term (>20 CPD for >20 year) [7]. There was no difference in clinicopathologic 
factors between patients who had never smoked (20%), former smokers (46%), and 
current smokers (34%). Smoking status was associated with cumulative incidence 
of disease recurrence (p = 0.004) and cancer-specific mortality (p = 0.016) in uni- 
variable analyses and disease recurrence in multivariable analysis (p = 0.02). 
Current smokers had the highest cumulative incidences of bladder cancer [7]. 
Among ever smokers, cumulative smoking exposure was associated with advanced 
tumor stages (p < 0.001), LN metastasis (p = 0.002), disease recurrence (p < 0.001), 
cancer-specific mortality (p = 0.001), and overall mortality (p = 0.037) [7]. In mul- 
tivariable analyses that adjusted for standard characteristics; heavy long-term smok- 
ers had the worst outcomes, followed by light long-term, heavy short-term, and light 
short-term smokers [7]. Smoking cessation >10 year mitigated the risk of disease 
recurrence (hazard ratio [HR]: 0.44; p < 0.001), cancer-specific mortality (HR: 
0.42; p < 0.001), and overall mortality (HR: 0.69; p = 0.012) in multivariable analy- 
ses. The study is limited by its retrospective nature [7]. 


2.5 Occupational Exposure in Muscle Invasive 
Bladder Cancer 


Tobacco smoking and occupational exposures are the leading risk factors for devel- 
oping urothelial bladder carcinoma (UBC), yet little is known about the contribu- 
tion of these two factors to risk of UBC recurrence [8]. Wilcox evaluated whether 
smoking status and usual adult occupation are associated with time to UBC recur- 
rence for 406 patients with muscle-invasive bladder cancer submitted to The Cancer 
Genome Atlas (TCGA) project [8]. Data on time to recurrence were available for 
358 patients over a median follow-up time of 15 months. Of these, 133 (37.2%) 
experienced a recurrence [8]. Current smokers who smoked for more than 40 pack- 
years had an increased risk of recurrence compared to never smokers (HR 2.1, 95% 
CI 1.1, 4.1) [8]. Additionally, employment in a high-risk occupation was associated 
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with a shorter time to recurrence (log-rank p = 0.005). There was an increased risk 
of recurrence for those employed in occupations with probable diesel exhaust expo- 
sure (HR 1.8, 95% CI 1.1, 3.0) and for those employed in production occupations 
(HR 2.0, 95% CI 1.1, 3.6) [8]. 


2.6 Androgen Suppression Therapy and Risk of Muscle 
Invasive Bladder Cancer 


Shiota determined whether intravesical recurrence is affected by inhibition of 
androgen signaling in men with non-muscle invasive bladder cancer [9]. Shiota 
studied 228 men, including 32 with and 196 without androgen suppression therapy 
[9]. Intravesical recurrence developed in 4 (12.5%) and 59 men (30.1%) with and 
without androgen suppression therapy, respectively [9]. On multivariate analysis 
multiple tumours (HR 1.82, p = 0.027), a large tumour (HR 2.13, p = 0.043) and 
smoking history (HR 2.45, p = 0.020) and presence of androgen suppression ther- 
apy (HR 0.36, p = 0.024) were independent risk factors for intravesical recurrence 
[9]. Tumour progressed to muscle invasive bladder cancer in 6 men (3.1%) without 
androgen suppression therapy. No man with androgen suppression therapy pro- 
gressed to muscle invasive bladder cancer [9]. 


2.7 Reviews Associated with Epidemiology and Risk Factors 
in Bladder Cancer 


Westhoff systematically reviewed evidence on association between body mass 
index (BMI), diet, dietary supplements, and physical activity and bladder cancer 
prognosis [10]. In non-muscle invasive bladder cancer (NMIBC) patients, both 
overweight (three studies, pooled hazard ratio (HR) 1.29, 95% CI 1.05-1.58, 
P = 0%) as well as obesity (three studies, pooled HR 1.82, 95% CI 1.12-2.95, 
P = 79%) were associated with increased risk of recurrence when compared to nor- 
mal weight [10]. No association with risk of progression was demonstrated. Results 
for BMI and prognosis in muscle-invasive or in all stages series were inconsistent 
[10]. Observational studies on diet and randomized controlled trials with dietary 
supplements gave variable outcomes. No studies on physical activity and prognosis 
have been published to date [10]. 
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Check for 
updates 


Epidemiology, Risk Factors 3 
and Occupational Hazards 


A systematic review relating to bladder cancer epidemiology, risk factors and occu- 
pational hazards was conducted. This was to identify the bladder cancer epidemiol- 
ogy, risk factors and occupational hazards. The search strategy aimed to identify all 
references related to bladder cancer AND screening. Search terms used were as 
follows: (Bladder cancer) AND (Epidemiology) AND (Risk Factors) AND 
(Occupational Hazards). The following databases were screened from 1989 to 
June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMed 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science. 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
bladder cancer and screening. Papers were included if published after 1984 and had 
to be in English. Studies that did not conform to this were excluded. Only primary 
research was included (Fig. 3.1). The overall aim was to identify the role and com- 
ponents of bladder cancer screening. 

Abstracts were independently screened for eligibility by two reviewers and dis- 
agreements resolved through discussion or third-party opinion. Agreement level 
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Potentially relevant studies to be 
included in the systematic review 


e Potentially relevant studies SLPS (C=) e Papers excluded as not 


identified through s ; related to search terms 
database searching and e Studies excluded with (n=0) 

their titles & abstracts reasons; either duplicates, 

independently screened by not conforming to 


2 reviewers (n=58) eligibility criteria (n=38) 


Potentially relevant studies 


identified through other sources & Betebtially relevant sUgles tobe 


included in the systematic review 


independently screened by 2 for analysis (n=20) 


reviewers (n=0) 


Fig. 3.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 


was calculated using Cohen’s Kappa to test the intercoder reliability of this screen- 
ing process. Cohens’ Kappa allows comparison of inter-rater reliability between 
papers using relative observed agreement. This also takes account of the compari- 
son occurring by chance. The first reviewer agreed all 20 papers to be included, the 
second, agreed on 20. 

Data extraction was piloted by the researcher and amended in consultation with 
the research team (author and two academic supervisors). Data collected included 
authors, year and country of publication, study aims, setting, intervention aims, 
number of participants, study design, intervention components and delivery meth- 
ods, comparison groups and outcome measures, notes and follow-up questions for 
the authors. Studies were quality assessed using the PRISMA criteria for ran- 
domised controlled trials, Mays et al. [1, 2] for the action research and qualitative 
studies and the Critical Skills Appraisal programme for cohort studies. This was 
also applied to randomised controlled trials and qualitative studies. 

The search identified 20 papers (Fig. 3.1). All 20 mapped to the search terms and 
eligibility criteria. The current systematic reviews were examined to gain further 
knowledge about the subject. Thirty-eight papers were excluded due to not con- 
forming to eligibility criteria or adding to the evidence for bladder cancer screening. 
Of the 20 papers left, relevant abstracts were identified and the full papers obtained 
(all of which were in English), to quality assure against search criteria. There was 
considerable heterogeneity of design among the included studies therefore a narra- 
tive review of the evidence was undertaken. There was significant heterogeneity 
within studies, including clinical topic, numbers, outcomes, as a result a narrative 
review was thought to be best. There were 20 cohort studies, with a moderate level 
of evidence. These were from a range of countries with minimal loss to follow-up. 
All participants were identified appropriately. 
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3.1 Systematic Review Results on Bladder Cancer 
Epidemiology, Occupational Hazards and Risk Factors 


3.1.1 Bladder Cancer Survival 


The cause-specific mortality (1940-1993) of 2985 male workers employed in oil 
refineries was examined [3]. Separate analyses were undertaken by race, refinery, 
employment status (active and retired), and time since entry into employment [3]. 
Proportionate cancer mortality ratio (PCMR) analyses also were conducted. 
Significantly decreased mortality was observed for cancers of the bladder 
(PMR = 40) [3]. However, this may be explained by length of time in employment 
and exposure to carcinogens. 

Darby et al. [4], studied the long term effects of atmospheric nuclear weapon 
tests and experimental programmes [4]. Greater than 10 years after initial participa- 
tion the relative risk of death was raised for bladder cancer. However, the overall 
conclusion was participation in nuclear weapon tests had no detectable effect on 
expectation of life or on subsequent risk of developing cancer [4]. 

Exposure to occupational hazards among firefighters may lead to increased mor- 
tality from cancer [5]. Mortality from bladder cancer was increased and approached 
statistical significance (SMR = 1.79; 95% CI: 0.98-3.00). Firefighters certified 
between 1972 and 1976 had excess mortality from bladder cancer (SMR = 1.95; 
95% CI: 1.04-3.33) [5]. This demonstrates the impact of exposure to occupational 
risk factors can have on mortality from cancer. 


3.1.2 Carcinogenic Agents: Population Studies 


Pukkala examined up to 45 years of cancer incidence data by occupational category 
[6]. Fifteen million people aged 30-64 years in the 1960, 1970, 1980/1981 and/or 
1990 censuses in Denmark, Finland, Iceland, Norway and Sweden were included. 
High risk occupations were examined. The occupations with the highest risk factors 
included workers producing tobacco and chimney sweeps. Low risk factors were 
demonstrated in farmers, gardeners and teachers [6]. Waiters had the highest risk of 
bladder cancer in men and tobacco workers in women. This can be attributed to 
smoking [6]. Hairdressers also had a high-risk factor for bladder cancer—this may 
be due to exposure from hair dye. Chimney sweeps were exposed to polycyclic 
aromatic hydrocarbons from the chimney soot, and hairdressers’ work environment 
is also rich in chemical agents [6]. 


3.1.3 Populations Studies with Women 
The relation between occupation and bladder cancer in women was examined dur- 


ing the National Bladder Cancer Study [7]. This was a population-based, case- 
control study conducted in ten areas of the United States [7]. Increased risk of 
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bladder cancer occurred in metal working and fabrication occupations (relative risk 
(RR) = 1.5; 95% confidence interval (CI) 0.9-2.6) [7]. Punch and stamping press 
operatives had a significant trend in risk with increasing duration of employment 
and an increased risk for women employed as chemical processing workers was 
also shown. The authors estimate that 11% of bladder cancer diagnosed among 
white women in the United States is attributable to occupational exposures [7]. 

The incidence of cancer of the urinary bladder is three- to fivefold lower in 
women than in men [8]. Kabat assessed the association of menstrual and reproduc- 
tive factors and exogenous hormone use with the risk of incident transitional cell 
cancer of the urinary bladder in a cohort of 145,548 postmenopausal women (ages 
50-79 years at baseline) enrolled in the Women’s Health Initiative [8]. Relative to 
nulliparous women, parous women had a reduced risk of transitional cell cancer, 
however, there was no clear trend. Risk was significantly increased in women with 
a history of at least two miscarriages (HR 1.52, 95% CI 1.15-2.00) [8]. In conclu- 
sion Kabat found limited evidence for associations of reproductive factors or exog- 
enous hormone use with the risk of bladder cancer [8]. 


3.1.4 Population Studies with Men 


In nearly all populations studied, the risk of bladder cancer is two to four times as 
great in men as in women [9]. Hartge examined gender-specific incidence rates 
without known carcinogenic factors [9]. The data used were obtained from the 
National Bladder Cancer Study. Even in the absence of exposure to cigarettes, occu- 
pational hazards, or urinary tract infection, the gender-related risk persisted; the 
incidence of bladder cancer was 11.0 in men and 4.1 in women, yielding a ratio of 
2.7 [9]. Possible explanations for the excessive risk in men include environmental 
and dietary exposures not yet identified and innate sexual characteristics such as 
anatomic differences, urination habits, or hormonal factors [9]. 


3.1.5 Arylamines 


Cancer incidence was investigated in a cohort of 700 workers employed at a 
Connecticut chemical plant [10]. The plant produced a variety of chemicals, includ- 
ing arylamines such as dichlorobenzidine (DCB), o-dianisidine, o-tolidine, but not 
benzidine. The principal finding was a statistically significant increase in the stan- 
dardized incidence ratio (SIR) for bladder cancer in men (SIR = 8.3; confidence 
interval, 3.3—17.0) [10]. The observed association between bladder cancer cases and 
exposure to arylamines increased with increasing exposure (SIRs = 0.0, 5.5, 16.4, 
for none, low, or moderate levels of exposure, respectively) [10]. Smoking probably 
contributed to the bladder cancer risk, as all case subjects were known to be current 
or former cigarette smokers [10]. 

Tomioka evaluate non-urological cancer risks associated with benzidine (BZ) 
and beta-naphthylamine (BNA), a historical cohort study was undertaken [11]. A 
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total of 224 male workers exposed to BZ/BNA were followed from 1953 to 2011 
[11]. Follow-up was successful for 216 (96.4%). Follow-up duration averaged 44.0 
(SD 10.7) years. This study confirms the high risk of BC, suggesting that BZ/BNA 
have the potential to cause BC. 


3.1.6 Anilene Dyes 


Occupational exposure was examined in 258 industrial workers with bladder cancer 
versus 454 matched controls [12]. All participants were members of Tambov 
Province centers of chemical industry [12]. Statistical significance (relative risk-4.7) 
was established for exposure to aromatic amines [12]. For those contacting with 
aniline dyes the relative risk (RR) made up 2.4 [12]. The risk to develop bladder 
cancer in powder shops (RR 3.2) was attributed to the hazards of dyes and diphenyl- 
amine [12]. In leather-shoe and textile industry the exposure to dyes was not safe 
(RR 6.1), neither was it to chemicals, oil products, pesticides, overheating (RR 3.2, 
1.6, 3.2 and 2.9, respectively) [12]. It is stated that in line with a significant risk to 
develop bladder cancer at exposure to aromatic amines there exist a number of 
occupational factors contributing to this risk. 


3.1.7 Arsenic 


Arsenic is a ubiquitous, naturally occurring metalloid that has significant risk of 
bladder cancer [13]. Individuals are exposed to naturally occurring levels of arsenic 
in grains, vegetables, meats and fish, as well as through food processed with water 
containing arsenic [13]. Oberoi et al. [13], examined the global burdens of disease 
for bladder cancers attributable to inorganic arsenic in food [13]. Oberoi used World 
Health Organization estimates of food consumption in 13 country clusters, in con- 
junction with reported measurements of total and inorganic arsenic in different 
foods. The conclusion was that each year 9129-119,176 additional cases of bladder 
cancer worldwide are attributable to inorganic arsenic in food. 


3.1.8 Textile Industry 


A case-control study on bladder cancer was carried out in Spain [14]. The study 
included 497 cases (438 males and 59 females), 583 hospital controls and 530 popu- 
lation controls. These patients were matched by sex, age and residence [14]. Among 
men, an increased risk of bladder cancer was discovered for textile workers 
(OR = 1.97, 95% CI 1.2-3.3), mechanics, maintenance workers (OR = 1.86, 95% 
CI 1.2-2.8), workers in the printing industry (OR = 2.06, 95% CI 1.0—4.3) and for 
managers (OR = 2.03, 95% CI 1.2-3.5) [14]. The risk was highest among those first 
employed <25 and prior to 1960. Among mechanics the risk was highest working 
>25 and after 1960 [14]. The OR for smokers who had also been employed in one 
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of the high risk occupations was 7.82 (95% CI 4.4—14.0) which is compatible with 
a multiplicative effect of joint exposure to tobacco and occupational hazards [14]. 
In 1981-1982 a retrospective study was conducted in a polyamide-polyester fac- 
tory in Lyon, France. This study evaluated the effect of exposure to phthalates, 
nickel catalysers, and other chemicals in the work environment [15]. An excess of 
cases of bladder cancer (based on seven cases) was noted among nylon workers 
[15]. The cohort is still young, however, and a continued follow up is required. 


3.1.9 Metalworking Fluids Exposure 


Occupations with mineral oil exposure have been associated with bladder cancer in 
population-based case-control studies [16]. Friesen et al. [16] examined bladder 
cancer incidence in relation to quantitative exposures to metalworking fluids 
(MWFs), based on 21,999 male automotive workers, Penalized splines were also fit 
to estimate the functional form of the exposure-response relation. Increased bladder 
cancer risk was associated with straight MWFs but not with any other exposure 
[16]. Calendar time windows relevant to polycyclic aromatic hydrocarbon exposure 
were examined but could not be distinguished from the lagged (10-, 20-year) met- 
rics. The quantitative relation with straight MWFs strengthens the evidence for min- 
eral oils as a bladder carcinogen [16]. 


3.1.10 Smoking and Bladder Cancer 


Bladder cancer is associated with occupational hazards and smoking [17]. Sadetzki 
et al. [17] assessed risk factors for bladder cancer [17]. The study included 140 male 
patients and 280 matched controls [17]. This paper confirmed industrial employ- 
ment as an occupational hazard (OR = 2.21; 95% Cl = 1. 21-4.02) and exposure to 
three or more metals (OR = 3.65; 95% Cl = 1.21—11.08) as risk factors. Smoking 
had infrequent association with higher rates in those smoking <18 years (OR = 2.64; 
95% Cl = 1.44.99) and smoking >30 cigarettes per day (OR = 1.82; 95% 
Cl = 0.95-3.49) [17]. This paper suggests prevention of bladder cancer has a long 
way to go [17]. 

Occupation and bladder cancer in women was examined with the National 
Bladder Cancer Study, a population-based, case-control study [7]. Increased risk 
was apparent for women ever employed in metal working and fabrication occupa- 
tions (relative risk (RR) = 1.5; 95% confidence interval (CI) 0.9-2.6) [7]. Stamping 
press operatives had a significant increase in risk with increasing duration of 
employment. There was also an increased risk for women employed as chemical 
processing workers. Eleven percent of bladder cancer diagnosed among women is 
attributable to occupational exposures [7]. 

Winters investigated the likelihood of smoking cessation after bladder cancer 
diagnosis in a population database [18]. The smoking cessation rate in patients with 
bladder cancer was 27% compared with 21% in noncancer controls [18]. There was 
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no significant difference in the adjusted OR of quitting smoking in patients with 
bladder cancer (OR 1.3, 95% CI 0.7-2.5 vs. OR 1.2, 95% CI 0.4-3.6) [18]. 
Independent predictors of smoking cessation in patients with bladder cancer 
included age (p = 0.03), African American race (p = 0.03) and college education 
(p = 0.01) [18]. 


3.1.11 Impact of Occupational Risk Factors on Prognosis 
of Recurrent Bladder Cancer 


The influence of occupational risk factors on bladder cancer is well known, studies 
on the influence on bladder cancer prognosis are rare. Primary relapses were exam- 
ined in three case-control series [19]. Recurrent bladder tumour was noted in 416 
cases (52%). Workers in the leather industry (n = 4), printing industry (n = 4), trans- 
portation (n = 43), and chemical industry (n = 40) and locksmiths/mechanics 
(n = 44) demonstrated shorter relapse-free times. 

Mortality at two engine plants was analysed to review bladder cancer mortality 
among workers exposed to machining fluids [20]. Causes of death and work histo- 
ries were available for 1870 decendents. Elevated mortality ratios for bladder cancer 
was not statistically significant in plantwide populations. Nitrosamines were prob- 
ably present in camshaft and crankshaft grinding, which can also increase bladder 
cancer risk. Bladder cancer increased was also associated with duration among 
workers grinding in straight oil MF (OR = 3.0, 95% CI = 1.15, 7.8) and in machin- 
ing/heat-treat operations (OR = 2.9, 95% CI = 1.14, 7.2). 


3.1.12 Results from the Literature and Other Reviews on Bladder 
Cancer Epidemiology, Risk Factors, Occupational Exposure 


Many epidemiological studies and reviews have been performed to identify the 
causes of bladder cancer [21]. Letastova reviewed the links between various envi- 
ronmental risk factors and cancer of the bladder. Risks identified include smoking, 
arsenic in drinking water at concentrations higher than 300 ug/l, exposure to aro- 
matic amines (2-naphthylamine, 4-aminobiphenyl and benzidine) and 
4,4’-methylenebis(2-chloroaniline). These are commonly found in chemical, dye 
and rubber industries as well as in hair dyes, paints, fungicides, cigarette smoke, 
plastics, metals and motor vehicle exhausts [21]. Other types of smoking besides 
cigarettes e.g. cigar, pipe, Egyptian waterpipe, smokeless tobacco and environmen- 
tal tobacco smoking, can also have an effect. Other sources of arsenic exposure such 
as air, food, occupational hazards, and tobacco were also demonstrated as a risk 
[21]. This study highlighted it may be several years or decades between exposure 
and subsequent presentation of bladder cancer [21]. 

Each year, 430,000 people are diagnosed with bladder cancer [22]. This is a sig- 
nificant proportion of the population. Due to the aggressiveness of disease, preven- 
tion is paramount. Al-Zalabani et al. [22] reviewed all meta-analyses on modifiable 
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risk factors of primary bladder cancer [22]. Statistically significant associations 
were found for current (RR 3.14) or former (RR 1.83) cigarette smoking, pipe (RR 
1.9) or cigar (RR 2.3) smoking, antioxidant supplementation (RR 1.52), obesity 
(RR 1.10), higher physical activity levels (RR 0.86), higher body levels of selenium 
(RR 0.61) and vitamin D (RR 0.75), and higher intakes of: processed meat (RR 
1.22), vitamin A (RR 0.82), vitamin E (RR 0.82), folate (RR 0.84), fruit (RR 0.77), 
vegetables (RR 0.83), citrus fruit (RR 0.85), and cruciferous vegetables (RR 0.84). 
Occupations with highest risk of exposure were tobacco workers (RR 1.72), dye 
workers (RR 1.58), and chimney sweeps (RR 1.53). Modification of lifestyle and 
occupational exposures can reduce this risk significantly. While smoking remains 
one of the key risk factors, also several diet-related and occupational factors are 
very relevant [22]. 

Workplace exposures account for 5—25% of all bladder cancer cases [23]. A criti- 
cal review of the literature between 1938 and 2004 was performed, with a focus on 
occupational exposures [23]. Occupational exposure to bladder carcinogens, par- 
ticularly to beta-naphthylamine occur in a number of industries, including aromatic 
amine manufacture, rubber and cable manufacture, and dyestuff manufacture and 
use [23] can have an impact on bladder cancer risk [23]. 


References 


1. Moher D, Liberati A, Tetzlaff J, Altman DG. “Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses: The Prisma Statement.” [In English]. BMJ (Online) 339, no. 
7716 (08 Aug 2009):332-36. 

2. Mays N, Pope C, Popay J. “Systematically Reviewing Qualitative and Quantitative Evidence 
to Inform Management and Policy-Making in the Health Field.” [In English]. Journal of Health 
Services Research and Policy 10, no. SUPPL. 1 (July 2005):6—20. 

3. Dement JM, Hensley L, Kieding S, Lipscomb H. Proportionate mortality among union mem- 
bers employed at three Texas refineries. Am J Ind Med. 1998;33(4):327-40. 

4. Darby SC, Kendall GM, Fell TP, Doll R, Goodill AA, Conquest AJ, Jackson DA, Haylock 
RG. Further follow up of mortality and incidence of cancer in men from the United Kingdom 
who participated in the United Kingdom’s atmospheric nuclear weapon tests and experimental 
programmes. BMJ. 1993;307(6918):1530—5. 

5. Ma F, Fleming LE, Lee DJ, Trapido E, Gerace TA, Lai H, Lai S. Mortality in Florida profes- 
sional firefighters, 1972 to 1999. Am J Ind Med. 2005;47(6):50. 

6. Pukkala E, Martinsen JI, Lynge E, Gunnarsdottir HK, Sparén P, Tryggvadottir L, Weiderpass 
E, Kjaerheim K. Occupation and cancer - follow-up of 15 million people in five Nordic coun- 
tries. Acta Oncol. 2009;48(5):646-790. 

7. Silverman DT, Levin LI, Hoover RN. Occupational risks of bladder cancer among white 
women in the United States. Am J Epidemiol. 1990;132(3):453-61. 

8. Kabat GC, Kim MY, Luo J, Hou L, Cetnar J, Wactawski-Wende J, Rohan TE. Menstrual and 
reproductive factors and exogenous hormone use and risk of transitional cell bladder cancer in 
postmenopausal women. Eur J Cancer Prev. 2013;22(5):409-16. 

9. Hartge P, Harvey EB, Linehan WM, Silverman DT, Sullivan JW, Hoover RN, Fraumeni JF Jr. 
Unexplained excess risk of bladder cancer in men. J Natl Cancer Inst. 1990;82(20):1636—40. 

10. Ouellet-Hellstrom R, Rench JD. Bladder cancer incidence in arylamine workers. J Occup 
Environ Med. 1996;38(12):1239-47. 


References 21 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


Tomioka K, Obayashi K, Saeki K, Okamoto N, Kurumatani N. Increased risk of lung can- 
cer associated with occupational exposure to benzidine and/or beta-naphthylamine. Int Arch 
Occup Environ Health. 2015;88(4):455-65. 

Nizamova RS. [Occupational hazards and bladder cancer]. Urol Nefrol (Mosk). 1991;(5):35-8. 
Oberoi S, Barchowsky A, Wu F. The global burden of disease for skin, lung, and bladder can- 
cer caused by arsenic in food. Cancer Epidemiol Biomark Prev. 2014;23(7):1187-94. 
Gonzalez CA, Lépez-Abente G, Errezola M, Escolar A, Riboli E, Izarzugaza I, Nebot 
M. Occupation and bladder cancer in Spain: a multi-centre case-control study. Int J Epidemiol. 
1989;18(3):569-77. 

Hours M, Cardis E, Marciniak A, Quelin P, Fabry J. Mortality of a cohort in a polyamide- 
polyester factory in Lyon: a further follow up. Br J Ind Med. 1989;46(9):665—70. 

Friesen MC, Costello S, Eisen EA. Quantitative exposure to metalworking fluids and bladder 
cancer incidence in a cohort of autoworkers. Am J Epidemiol. 2009; 169(12):1471-8. 
Sadetzki S, Bensal D, Blumstein T, Novikov I, Modan B. Selected risk factors for transitional 
cell bladder cancer. Med Oncol. 2000;17(3):179-82. 

Winters BR, Wen L, Holt SK, et al. Does the diagnosis of bladder cancer lead to higher 
rates of smoking cessation? Findings from the Medicare Health Outcomes Survey. J Urol. 
2019;202(2):241-6. 

Selinski S, Bürger H, Blaszkewicz M, Otto T, Volkert F, Moormann O, Niedner H, Hengstler 
JG, Golka K. Occupational risk factors for relapse-free survival in bladder cancer patients. J 
Toxicol Environ Health A. 2016;79(22-23):1136—43. 

Park RM, Mirer FE. A survey of mortality at two automotive engine manufacturing plants. Am 
J Ind Med. 1996;30(6):664-73. 

Letašiová S, Medve’ová A, Šovčíková A, Dušinská M, Volkovová K, Mosoiu C, 
Bartonová A. Bladder cancer, a review of the environmental risk factors. Environ Health. 
2012;11(Suppl 1):S11. 

Al-Zalabani AH, Stewart KF, Wesselius A, Schols AM, Zeegers MP. Modifiable risk factors 
for the prevention of bladder cancer: a systematic review of meta-analyses. Eur J Epidemiol. 
2016;31(9):811-51. 

Olfert SM, Felknor SA, Delclos GL. An updated review of the literature: risk factors for blad- 
der cancer with focus on occupational exposures. South Med J. 2006;99(11):1256-63. 


A 


Check for 
updates 


The Molecular Basis of Muscle Invasive 4 
Bladder Cancer 


4.1 Research Methods 


A systematic review relating to muscle invasive bladder cancer and was conducted. 
This was to identify the molecular basis of muscle invasive disease. The search 
strategy aimed to identify all references related to bladder cancer AND muscle inva- 
sive disease AND molecular basis. Search terms used were as follows: (Bladder 
cancer) AND (muscle invasive disease) AND (Molecular Basis). The following 
databases were screened from 1989 to June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMed 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science. 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
bladder cancer and the molecular basis. Papers were included if published after 
1984 and had to be in English. Studies that did not conform to this were excluded. 
Only primary research was included (Fig. 4.1). The overall aim was to identify blad- 
der cancer risk factors and epidemiology in muscle invasive disease. 


© The Editor(s) (if applicable) and The Author(s), under exclusive license to 23 
Springer Nature Switzerland AG 2021 

S. S. Goonewardene et al., Management of Muscle Invasive Bladder Cancer, 

Management of Urology, https://doi.org/10.1007/978-3-030-57915-9_4 


24 4 The Molecular Basis of Muscle Invasive Bladder Cancer 


Potentially relevant studies to be 
included in the systematic review 
for analysis (n=8) 


Potentially relevant studies 
identified through 
database searching and 
their titles & abstracts 
independently screened by 


e Papers excluded as not 
related to search terms 


e Studies excluded with (n=0) 


reasons; either duplicates, 
not conforming to 


2 reviewers (n=32) eligibility criteria (n=24) 


Potentially relevant studies 
identified through other sources & 
independently screened by 2 
reviewers (n=0) 


Potentially relevant studies to be 


included in the systematic review 
for analysis (n=8) 


Fig. 4.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 


Abstracts were independently screened for eligibility by two reviewers and dis- 
agreements resolved through discussion or third-party opinion. Agreement level 
was calculated using Cohen’s Kappa to test the intercoder reliability of this screen- 
ing process. Cohens’ Kappa allows comparison of inter-rater reliability between 
papers using relative observed agreement. This also takes account of the compari- 
son occurring by chance. The first reviewer agreed all eight papers to be included, 
the second, agreed on eight. 

Data extraction was piloted by the researcher and amended in consultation with 
the research team (author and two academic supervisors). Data collected included 
authors, year and country of publication, study aims, setting, intervention aims, 
number of participants, study design, intervention components and delivery meth- 
ods, comparison groups and outcome measures, notes and follow-up questions for 
the authors. Studies were quality assessed using the PRISMA criteria for ran- 
domised controlled trials, Mays et al. [1, 2] for the action research and qualitative 
studies and the Critical Skills Appraisal programme for cohort studies. This was 
also applied to randomised controlled trials and qualitative studies. 

The search identified eight papers (Fig. 4.1). All eight mapped to the search 
terms and eligibility criteria. The current systematic reviews were examined to gain 
further knowledge about the subject. Twenty-four papers were excluded due to not 
conforming to eligibility criteria or adding to the evidence. Of the eight papers left, 
relevant abstracts were identified and the full papers obtained (all of which were in 
English), to quality assure against search criteria. There was considerable heteroge- 
neity of design among the included studies therefore a narrative review of the evi- 
dence was undertaken. There was significant heterogeneity within studies, including 
clinical topic, numbers, outcomes, as a result a narrative review was thought to be 
best. There were eight cohort studies, with a moderate level of evidence. These were 
from a range of countries with minimal loss to follow-up. All participants were 
identified appropriately. 
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4.2 Systematic Review Results 


4.2.1 The Molecular Basis of Bladder Cancer: Precision 
Diagnostics and Treatment 


Bladder cancer (BC) can be classified into subtypes according to genetic back- 
ground and clinical prognosis [3]. The gold standard in bladder cancer diagnostics 
is cystoscopy. One of the more challenging issues in bladder cancer is the high rate 
of recurrence [3]. Minimally invasive precision treatment technique, immunother- 
apy, chemotherapy, gene therapy, and targeted therapy of BC have been developed 
[3]. This results in an improved the prognosis and overall survival of BC patients [3]. 

Bladder cancers are biologically and clinically heterogeneous [4]. Recent large- 
scale transcriptomic profiling studies demonstrate molecularly distinct clusters 
explaining their heterogeneity [4]. Subtype-specific differential responses to cyto- 
toxic chemotherapy and to therapies that inhibit a number of targets, including 
growth factors (EGFR, ERBB2, FGFR) and immune checkpoint (PD1, PDL1) 
inhibitors have been demonstrated [4]. Despite burgeoning evidence for important 
clinical implications, subtyping and precision diagnostics has yet to enter routine 
clinical practice [4]. 


4.2.2 PIK3CA Mutations in Muscle Invasive Bladder Cancer 


Immune checkpoint inhibitors give better survival outcomes compared to chemother- 
apy. Borcoman discovered bladder cancer bearing PIK3CA gene mutations were sig- 
nificantly associated with lower expression of a defined immune gene sequence [5]. A 
reduced ten-gene immune gene sequence was identified that highlights muscle-inva- 
sive bladder cancer (MIBC) on a molecular basis, with immune infiltration and 
PIK3CA mutation [5]. Using qRT-PCR, increased chemokines and immune genes in 
PIK3CA-mutated tumors from mice, reflected an active immune infiltrate in compari- 
son to untreated mice [5]. This highlights a rationale for combination strategies of 
PI3K inhibitors with immune checkpoint inhibitors as part of clinical strategy [5]. 


4.2.3 Epidermal Growth Factor in Muscle Invasive 
Bladder Cancer 


Epidermal growth factor receptors (EGFr) have been measured on primary bladder 
cancer membranes by 125I-EGF ligand binding [6]. Muscle invasion had higher 
EGFr levels than superficial tumors or normal bladder mucosa (p = 0.05) [6]. When 
the two largest subgroups of superficial and invasive tumors were compared (15 
pTa, 16 T3), the invasive tumours had significantly higher EGFr levels (p less than 
0.05) [6]. EGFr may be involved in mechanisms of tumour progression [6]. EGFr 
can be a precision therapy with EGF-linked drugs in the appropriate subset of mus- 
cle invasive bladder cancers [6]. 
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4.2.4 P53, pRB and RAS in Muscle Invasive Bladder Cancer 


Advances have been made in molecular mechanisms of carcinogenesis in muscle 
invasive bladder cancer [7]. The subsets of urothelial carcinoma allow development 
of multifocal synchronous and metachronous tumours as a target [7]. Low-grade 
papillary carcinoma is associated with FGFR3 gene mutation or RAS gene mutation 
[7]. High-grade in situ/muscle-invasive carcinoma is associated with p53 and 
pRB. Loss of function results in loss of control of cell cycle and leads to an aggres- 
sive phenotype [7]. 


4.2.5 Transcriptome Profiling in Muscle Invasive Bladder Cancer 


Zhang performed high-throughput transcriptome sequencing on a recurrent muscle- 
invasive cisplatin-resistant [8]. Zhang demonstrated five dysregulated genes, includ- 
ing CDH1, VEGFA, PTPRF, CLDN7, and MMP2 [8]. What was also demonstrated 
were 300 genes showed differential splicing patterns between normal and abnormal 
tissue [8]. Cancer splicing alternative genes were CD44, PDGFA, NUMB, and 
LPHN2? were also highlighted as being significant, in neoplastic disease [8]. 


4.2.6 Methylation Status in Bladder Cancer 


The use of molecular markers may allow to predict for tumour aggressiveness [9]. 
Beukers highlighted methylation of GATA2, TBX2, TBX3, and ZIC4 genes could 
predict progression of superficial (Ta) tumours [9]. Beukers validated markers using 
DNA from tissue [9]. TBX2, TBX3, and ZIC4 were independent predictors of dis- 
ease progression [9]. On the basis of this methylation state, three new molecular 
grade groups were formed [9]. Outcomes demonstrated 8% of patients in the low 
molecular grade group progressed within 5 years. Progression was 29% and 63% 
for the intermediate- and high-molecular grade groups [9]. This study demonstrated 
excellent markers for predicting progression to muscle-invasive bladder cancer in 
superficial cancer [9]. 


4.2.7 The Cancer Genome Project and the Molecular Basis 
of Bladder Cancer 


Molecular subtypes in bladder cancer allows recognition of pathways driving differ- 
ent molecular groups and subsets [10]. The Cancer Genome Project (TCGA) project 
allows molecular analysis of 412 muscle-invasive bladder cancers [10]. This allows 
better insight into the molecular basis of this disease [10]. The DNA splices and 
alterations allow for precision diagnostic and therapeutic approaches [10]. Molecular 
subtypes of bladder cancer include distinct “basal/squamous’ and ‘luminal’ sub- 
types, papillary urothelial histology, immune checkpoint marker expression, and a 
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‘neuronal’ subtype [10]. The gene-level alterations and groups are relevant from 
translational science moving into clinical practice [10]. This highlights again, the 
role of basic science having an impact on diagnostics and therapeutics in muscle 
invasive bladder cancer. 
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Histological Variants in MIBC: Squamous 5 
Cell and Squamous Differentiation 


Urothelial carcinoma (UC) with squamous differentiation (UC w/SD) is the most 
common variant [1]. Accurate identification is key although barriers exist; tumor 
heterogeneity, sampling limitation and pathologic interpretation of specimens [1]. 
Although many cases of UC w/SD present with muscle-invasive bladder cancer, 
those cancers that are confirmed to be truly non-muscle invasive can be managed 
with endoscopic resection, adjuvant intravesical therapies (i.e., Bacillus Calmette 
Guerin), and close surveillance [1]. Radical cystectomy series suggest that UC w/ 
SD tends to present at a more advanced stage than pure UC does although survival 
outcomes are similar when controlling for standard clinicopathologic factors [1]. 
The true clinical significance of variant histology is challenging, especially with 
nonmuscle invasive disease [2]. This tends to identify a high-risk population with a 
worse prognosis and better suited for early aggressive intervention (i.e., radical cys- 
tectomy), then treatment recommendations should reflect this notion [2]. High-risk 
NMIBC or variant histology should be offered early cystectomy, especially if pure 
squamous, adenocarcinoma, sarcomatoid, plasmacytoid, or micropapillary disease 
[2]. For squamous differentiation, intravesical therapy is an option based on stan- 
dard risk stratification in NMIBC [2]. With variant histology, there is a risk of 
understaging and also have close surveillance to not compromise the opportunity of 
cure [2]. The management of NMIBC and variant histology is difficult due to under- 
staging and clinical controversies in management of high-risk NMIBC disease for 
standard urothelial cell carcinoma (early cystectomy vs. intravesical therapy) [2]. 


5.1 Risk Factors 


Bladder cancer has the ninth highest incidence worldwide, but a small proportion 
(2-5%) are squamous cell carcinoma (SCC) [3]. The cohort of SCC were female 
(49% vs. 24%; p < 0.01) and African American (11% vs. 5%; p < 0.01) [3]. They 
presented at a higher stage than urothelial cancer. Muscle-invasive bladder cancer 
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(MIBC) was noted in 70% vs. 19% at diagnosis [3]. On multivariate analysis, SCC 
predicted poorer prognosis (hazard-ratio [HR] 1.79, p < 0.01) [3]. In contrast to 
urothelial disease, there was no benefit with neoadjuvant chemotherapy (NAC) over 
radical cystectomy alone (HR 0.93, p = 0.69). Muscle invasive SCC had a much 
worse prognosis and outcome when compared to urothelial histology. 


5.2 Survival Outcomes 


Vetterlein has examined outcomes from squamous carcinoma [4]. Overall, squa- 
mous cell (hazard ratio, 1.26; 95% confidence interval [CI], 1.07-1.49; p = 0.006) 
is associated with worse overall survival (OS) relative to urothelial bladder cancer 
[4]. Squamous cell carcinoma (odds ratio [OR], 1.58; 95% CI, 1.23-2.04; p < 0.001) 
was associated with greater risk of >pT3 disease [4]. In contrast, squamous cell 
variants were associated with decreased (OR, 0.66; 95% CI, 0.48-0.91; p = 0.012) 
odds of pN* disease. Pure squamous cell and neuroendocrine carcinoma histologic 
types were associated with worse OS relative to urothelial bladder cancer. 

Abdollah et al. [5] tested the effect of histological subtype (NBSCC vs. UC) on 
cancer-specific mortality (CSM), after adjusting for other-cause mortality (OCM) 
[5]. Abdollah identified 12,311 patients who were treated with radical cystectomy 
(RC) between 1988 and 2006, within 17 Surveillance, Epidemiology and End 
Results (SEER) registries [5]. Histological subtype was NBSCC in 614 (5%) 
patients vs. UC in 11,697 (95%) patients [5]. At RC, the rate of non-organ confined 
(NOC) disease was higher in NBSCC than UC (71.7% vs. 52.2%; p < 0.001). [5]. 
After adjustment for OCM, the 5-year cumulative CSM rates were 25.0% vs. 19.8% 
(p = 0.2) for patients with NBSCC vs. UC organ confined (OC) BCa, respectively 
[5]. The same rates were 46.3% vs. 49.3% in patients with NOC BCa (p = 0.1). At 
RC, the rate of NOC bladder cancer is higher in NBSCC patients than in their UC 
counterparts [5]. Despite a more advanced stage at surgery, NBSCC histological 
subtype is not associated with a less favourable CSM than UC histological subtype, 
after accounting for OCM and the extent of the disease (OC vs. NOC) [5]. 


5.3 Squamous Cell and Evidence of Metastatic Disease 


Royce demonstrated squamous cell carcinoma (SCC, 2.4%) had a greater likelihood 
of presenting with metastatic disease at diagnosis, with impact on muscle invasive 
disease as a result [6] (11.5% for urothelial cancer (UC) vs. 31.3%, for SCC respec- 
tively, p < 0.001). Patients with non-urothelial bladder cancer were also more likely 
to have MIBC compared to UC (43% vs. 32.5%, respectively) [6]. The impact of 
this, is that UC were less likely to have radical surgery, chemotherapy, and radiation 
therapy (p < 0.001) [6]. Non urothelial bladder cancer as a result was associated 
with worse survival outcomes compared to UC (p < 0.001). This highlights just how 
different non urothelial bladder cancer disease is compared to UC. Most cases pres- 
ent with advanced disease, have more radical treatment, with inferior outcomes. 


References 33 


Minato et al. [7] identified the clinical significance of squamous differentiation 
in UC in radical cystectomy (RC) [7]. The 5-year OS rate of squamous differentia- 
tion and pure UC groups was 41.1% and 69.7% (p = 0.002) and the 5-year RFS rate 
was 51.8% and 59.5% (p = 0.027), respectively [7]. The Kaplan-Meier curves for 
squamous differentiation highlights rapid progression for squamous differentiation 
within the first 2 years than pure UC [7]. Multivariate analyses suggested that squa- 
mous differentiation in UC was significantly associated with poorer OS (hazard 
ratio [HR]: 4.22; 95% confidence interval [CI]: 1.20-14.8; p = 0.024) and close to 
significance for a lower recurrence free survival (HR: 2.13, 95% CI: 0.74-6.15, 
p = 0.064) [7]. 
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Bladder Cancer: Adenocarcinoma 


Bladder cancer (BC) has an incidence of 100,000 men and women each year in the 
European Union (EU) [1]. Variant histology account for up to 25%. There is evi- 
dence that additional variant histology results in impaired prognosis [1]. Aggressive 
behaviour and advanced stages at primary presentation are frequently observed in 
non-UC arguing for radical and sometimes different treatment strategies as com- 
pared to pure UC [1]. 

Mucinous adenocarcinoma represent 0.5-2% of all malignant epithelial bladder 
tumours [2]. Despite being rare, it has a poor prognosis due to presenting at diagno- 
sis in advanced stages [2]. There is no consensus on the treatment of adenocarci- 
noma of bladder. Surgery would be the only curative treatment. Due to the 
aggressiveness of the conditions, it is curative in just a small number of cases [2]. 


6.1 Survival Outcomes in Bladder Adenocarcinoma: Radical 
Surgery vs. Resection 


Martinez-Pifieiro examined 11 cases of primary adenocarcinoma of the bladder [3]. 
Nine cases were muscle invasive at diagnosis. Two patients were submitted to radi- 
cal cystectomy, lymphadenectomy and Wallace II cutaneous uretero-ileostomy. One 
patient underwent partial cystectomy and lymphadenectomy. Six were submitted to 
transurethral resection [3]. Excision of the urachal tumor was by en bloc partial 
cystectomy. The 5-year survival of patients with infiltrating tumors, excluding the 
urachal tumor, was 33%, 67% died within the first year of follow-up [3]. The only 
case of superficial adenocarcinoma is alive and tumor-free at 94 months [3]. Primary 
adenocarcinoma of the bladder is an aggressive tumour. Although it may be super- 
ficial at the time of diagnosis, it soon develops into an infiltrating tumour if untreated 
[3]. Treatment and survival depend on tumor stage, although as this is very aggres- 
sive, most present with muscle invasive disease [3]. 
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Jue investigated perioperative factors on overall survival treated with radical 
cystectomy with adenocarcinoma of the bladder [4]. The National Cancer Data 
Base was utilized to identify patients diagnosed with muscle-invasive bladder 
cancer (cT2—4, NO, MO) from 2004 to 2013. Variant histology bladder cancers 
(adenocarcinoma) were compared to urothelial carcinoma regarding overall sur- 
vival. Significant predictors of worse overall survival included: African-American 
ancestry (aHR = 1.24, 95% CI: 1.03-1.48, p = 0.021), age (1.03, 1.02-1.03, 
p < 0.001), comorbidity (1.30, 1.20-1.40, p < 0.001), cT3 stage (1.41, 1.26-1.57, 
p < 0.001), and cT4 stage (1.59, 1.38-1.84, p < 0.001). Non-mucinous adenocar- 
cinoma (1.15-2.20, p = 0.005) was a significant predictor of worse overall sur- 
vival compared to urothelial carcinoma [4]. This re-enforces the prior 
studies above. 

Palmero Marti report six cases with mucinous adenocarcinoma of the bladder 
[2]. One case had a radical cystectomy, the other had TURBT (superficial disease). 
Only one survived, who did not have muscle invasive disease [2]. These findings 
show the discouraging results of this entity closely intertwined with the patho- 
logic stage. 

Primary Bladder Adenocarcinoma is a rare malignancy that has been observed in 
a heterogeneous patient population [5]. Uhlig presents muscle invasive adenocarci- 
noma at diagnosis [5]. After transurethral resection and cystectomy with an ortho- 
topic neobladder and adjuvant radiochemotherapy was conducted [5]. Twenty-four 
months later, a symptomatic fistula between neobladder and ileoileal anastomosis 
was excised, resulting in urinary incontinence [5]. This patient had no recurrence 
but had issues with small bladder capacity. This highlights a good outcome from 
muscle invasive adenocarcinoma, although this is rare [5]. 


6.2 CEA and CA 19-9 in Diagnostics in Muscle Invasive 
Adenocarcinoma of the Bladder 


Iwaki report a case of primary adenocarcinoma of the bladder producing carci- 
noembryonic antigen (CEA) and carbohydrate antigen 19-9 (CA19-9) [6]. The 
initial presentation was with gross hematuria. CT demonstrated a mass on the 
urinary bladder and locally invasive disease. CEA and CA19-9 levels were 
increased to 8.9 ng/ml (normal <2.5) and 870 U/ml (normal <37), respectively 
[6]. Radical cystectomy and bilateral cutaneous ureterostomy were performed. 
Pathology demonstrated a well-differentiated adenocarcinoma with invasion 
through the entire muscle layer [6]. Postoperatively, the serum CEA and CA19-9 
levels decreased to 5.4 ng/ml and 53 U/ml, respectively, and both CEA and 
CA19-9 were detected by immunohistochemical examination of the tumor [6]. 
This highlights a potential role for CEA and CA 19-9 in diagnostics of histo- 
logical variants. 
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6.3 Muscle Invasive Adenocarcinoma of the Bladder 
Mimicking a Ureterocoele 


Yenilmez reported a case of adenocarcinoma of the urinary bladder. This presented 
like a simple ureterocele with irritative bladder symptoms [7]. An IVU demon- 
strated a dilated left distal ureter resembling a cobra-head appearance [7]. Cystoscopy 
revealed abnormal mucosa in that distal portion [7]. Transurethral biopsy revealed a 
muscle-invasive adenocarcinoma [7]. There were no metastatic lesions on com- 
puted tomography. The patient underwent radical cystectomy and urinary diversion 
successfully [7]. 


6.4 Partial Cystectomy and Radiotherapy 
in Adenocarcinoma of the Bladder 


Nocks reviewed 17 patients with adenocarcinoma of the urinary bladder [8]. Five 
patients had urachal adenocarcinoma; 8 pure adenocarcinoma; 4 mixed adenocarci- 
noma and transitional cell carcinoma [8]. Twelve of 17 patients (71%) had muscle 
invasion (T2—T3). There were no cases with regional or distant metastases at initial 
presentation. Treatment used included: transurethral resection in 3 patients; radical 
cystectomy in 4; simple cystectomy in 2; salvage radical cystectomy in 1; and par- 
tial cystectomy in 7 (3 of whom also received radiotherapy) [8]. Three and 5-year 
survival rates were 60% and 27%, respectively [8]. Five of 8 patients who died had 
evidence of metastatic disease. Only 1 patient with muscle invasive disease was 
alive more than 5 years [8]. However, 2 of 3 patients with invasive urachal adeno- 
carcinoma who had preoperative radiotherapy plus partial cystectomy are free of 
disease at 38 and 60 months [8]. 


6.5 Neoadjuvant Chemotherapy 
in Bladder Adenocarcinoma 


Neoadjuvant chemotherapy is of unknown benefit in adenocarcinoma of the 
bladder [9]. Vetterlein assessed neoadjuvant chemotherapy on non-organ-con- 
fined disease and overall survival after radical cystectomy (RC) in adenocarci- 
noma of the bladder [9]. Patients with adenocarcinoma (OR, 0.24; 95% CI, 
0.06-0.91 [p = 0.035]) were more likely to have organ confined disease at the 
time of RC when treated with neoadjuvant chemotherapy [9]. However, a statis- 
tically significant overall survival benefit was not demonstrated due to aggres- 
sive tumour behaviour [9]. 
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6.6 Adjuvant Therapy in Adenocarcinoma of the Bladder 


Regarding variant histology, it is unknown whether adjuvant therapy (AC) works 
post radical cystectomy (RC) [10]. Berg assessed the effect of AC on overall sur- 
vival (OS) [10]. The objective of this study was pure urothelial carcinoma, urothe- 
lial carcinoma with concomitant variant histology, or another pure variant histology 
[10]. Within the National Cancer Data Base, 15,397 patients who underwent RC for 
nonmetastatic, localized carcinoma with positive lymph nodes (T2N+) or locally 
advanced stage (>T3NO0/N+) were identified, excluding prior neoadjuvant chemo- 
therapy [10]. In multivariable landmark analyses, AC compared with initial obser- 
vation was associated with an OS benefit for pure urothelial carcinoma (hazard 
ratio, 0.87; 95% confidence interval, 0.82—0.91). There was no significant differ- 
ence for those with variant histology [10]. 


6.7 Novel Chemotherapeutic Agents for Metastatic 
Adenocarcinoma of the Bladder 


Teo et al. highlighted initial presentation of adenocarcinoma of the bladder with 
intermittent macroscopic haematuria, chronic left-sided hydronephrosis and intesti- 
nal metaplasia of the bladder [11]. Cystoscopy revealed a mass at the dome, which 
was resected [11]. Pathology confirmed muscle-invasive adenocarcinoma [11]. 
Radical cystectomy was initially planned, but subsequent CT confirmed metastatic 
disease. Due to histologic similarity between this patient’s tumor and colorectal 
cancer, palliative FOLFOX6 (folinic acid, 5-fluorouracil and oxaliplatin) chemo- 
therapy plus bevacizumab was administered [11]. After 3 months of treatment a 
good response was attained, which was sustained for more than 10 months after 
initial diagnosis [11]. 


6.8 Systematic Reviews Related: Lymphadenectomy 
in Adenocarcinoma of the Bladder 


Crozier explored the impact of lymphadenectomy in non-urothelial bladder cancer 
[12]. Practice of lymphadenectomy in combination with partial or radical cystec- 
tomy when treating variant histology is common [12]. Pelvic recurrence following 
radical or partial cystectomy was more commonly reported in non-lymphadenectomy 
cohorts. The exception to this observation was the adenocarcinoma cohort [12]. 
Current evidence supporting lymphadenectomy in the surgical management of 
bladder cancer is largely based on studies limited to urothelial cancer [12]. Despite 
this, the practice of lymphadenectomy in non-urothelial cancer is common. 
However, due to the aggressiveness of adenocarcinoma, lymphadenectomy is often 
conducted as standard practice. 
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Histological Variants in Muscle Invasive 7 
Bladder Cancer: Sarcomatoid Cancer 


Invasive urothelial carcinoma, can have for divergent differentiation [1]. Several 
‘variant’ types are classified in the 2004 World Health Organization Classification 
[1]. These histological variants have a significant diagnostic and therapeutic impact. 
Insight into how aggressive these can be of are central to understanding pathology 
of disease. This enhances prognosis prediction. Often, specific therapies used in 
urothelial carcinoma are used in this group, but with worse outcomes [1]. Especially 
therapeutic protocols and outcomes are completely different with Sarcomatoid 
bladder cancer. 


7.1 Causes of Sarcomatoid Bladder Cancer 


Sarcomatoid urothelial bladder cancer (SARC) often presents with distant metasta- 
sis and is associated with short survival [2]. Guo conducted a genomic analysis of 
28 cases of SARC and 84 cases of standard urothelial carcinoma (UC) [2]. SARCs 
demonstrated precise genome mapping, with enrichment of TP53, RBI, and 
PIK3CA mutations [2]. They are related to the basal molecular subtype of conven- 
tional UCs. They are divided into epithelial-basal and more aggressive mesenchy- 
mal subsets based on TP63 expression [2]. SARCs are driven by downregulation of 
homotypic adherence genes and dysregulation of the EMT network [2]. This is 
demonstrated within an infiltrated phenotype. This has significant impact for thera- 
peutic targets. 

Sanfrancesco et al. [3] examined immunohistochemical markers in sarcomatoid 
UCa, including epithelial-to-mesenchymal transition in 28 cases [3]. The histopa- 
thology demonstrated spindled, myxoid, pseudoangiosarcomatous, and malignant 
fibrous histiocytoma-like undifferentiated features [3]. The sarcomatoid component 
was immunoreactive for pancytokeratin (22 of 26; 85%), p63 (20 of 26; 77%), cyto- 
keratin 903 (17 of 26; 65%), cytokeratin 7 (16 of 26; 62%), GATA3 (16 of 26; 62%), 
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and cytokeratin 5/6 (16 of 26; 62%). Smooth muscle actin demonstrated focal 
immunoreactivity (22 of 26; 85%) [3]. Epithelial-to-mesenchymal transition mark- 
ers were frequently expressed, including vimentin (26 of 26; 100%), FoxC2 (26 of 
26; 100%), SNAIL (23 of 26; 88.5%), and ZEB1 (18 of 26; 69.2%) [3]. Sixteen of 
28 patients (57%) died of disease (overall mean survival, 9.1 months). The presence 
of myxoid or chordoid features was associated with worse outcomes and decreased 
survival (p < 0.05) [3]. 


7.2 Diagnostics in Sarcomatoid Bladder Cancer 


Sarcomatoid carcinoma is an extremely rare aggressive tumor variant comprising 
about 0.3% of all primary tumours of the urinary bladder and carries an overall 
dismal prognosis [4]. Immunohistochemistry plays an important role in establishing 
diagnosis. Daga demonstrated patients can present with obstructive voiding symp- 
toms, intermittent haematuria and a bladder mass [4]. MRI was used in diagnosis 
[4]. Patients were treated with transurethral resection. Histopathology demonstrated 
pT1 high-grade malignant spindle cell tumour [4]. A radical cystoprostatectomy 
with bilateral extended pelvic lymphadenectomy with ileal conduit was conducted 
[4]. After cystectomy, histopathology revealed high-grade muscle invasive spindle 
cell tumor [4]. 

Wang reported an unusual case of high-grade bladder cancer in a paediatric case 
who complained of painless haematuria and urinary frequency [5]. The tumour dis- 
played sarcomatoid differentiation with aggressive behaviour, requiring adjuvant 
chemotherapy [5]. However, the disease advanced, resulting in survival only 
6 months after surgery [5]. Paediatric bladder cancers are normally low-grade and 
presenting early. In contrast sarcomatoid differentiation with a high-grade urothelial 
carcinoma leads to a poor prognosis [5]. Frank haematuria in pediatric cases, must 
be thoroughly investigated [5]. Urothelial neoplasia management in young patients 
should be based on grade and stage as opposed to age of the patient [5]. 


7.3 Clinicopathological and Immunohistochemical 
Diagnosis of Sarcomatoid Bladder Cancer 


Terada examined the histopathology and immunohistochemical diagnosis of sarco- 
matoid bladder cancer [6]. Histologically, the tumor was composed of malignant 
round cells with hyperchromatic nuclei [6]. Many intracytoplasmic vacuoles were 
present [6]. Immunohistochemically, the tumor cells were positive for cytokeratin 
(CK) 18, vimentin, p53 and Ki-67 (labeling 80%) [6]. Because the CK18 was dif- 
fusely expressed, the pathological diagnosis was sarcomatoid carcinoma [6]. 

Jones reviewed 25 sarcomatoid carcinomas of the urinary bladder [7]. On cystos- 
copy, the appearance can vary from a large polypoid mas, an intramural mass with 
bladder wall thickening with necrosis and ulceration. Microscopy demonstrated a 
tapering spindle cells and cohesive non-spindled cells [7]. Twenty-two cases had an 
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invasive overtly epithelial carcinomatous component. In situ transitional carcinoma 
was present in 12 cases. Myxoid change, ranging from extensive to focal, separating 
the spindle cells was present [7]. The spindle cells were immunoreactive for cyto- 
keratin (12 of 19), vimentin (16 of 17), carcinoembryonic antigen (3 of 15) and 
muscle-specific actin (4 of 16) [7]. The epithelioid carcinomatous areas were high- 
lighted by the cytokeratin immunostain. These features distinguish this tumour from 
reactive of neoplastic mesenchymal lesions [7]. 

Daga has previously examined immunohistochemistry in a single case report [4]. 
The diagnosis was uncertain and two differential diagnosis were kept, sarcomatoid 
carcinoma and pleomorphic sarcoma [4]. Sarcomatoid carcinoma as it was positive 
for cytokeratin, CK-8/18, GATA 3. All lymph nodes were negative for metastasis 
(pT2, NO, Mx) [4]. Early recognition, with immunohistochemistry is key to early 
diagnosis and management in histochemical analysis. 


7.4 Survival Outcomes with Radical Cystectomy 
and Sarcomatoid Carcinoma 


A patient was diagnosed with muscle invasive sarcomatous and carcinomatous ele- 
ments [8]. Immunohistochemical examination showed that the sarcomatous compo- 
nent did not stain for S-100 protein or for smooth muscle actin but it stained for 
epithelial markers [8]. Under the diagnosis of sarcomatoid carcinoma, we performed 
a total cystectomy and ileal conduit without chemotherapy or radiation. A follow-up 
CT taken at 4 months postoperatively showed no evidence of recurrence [8]. 


7.5 Adjuvant Chemotherapy in Sarcomatoid 
Bladder Cancer 


The use of adjuvant chemotherapy (AC) in pure urothelial carcinoma of the bladder 
is established. Regarding variant histology, standard guidelines concerning the opti- 
mal treatment after radical cystectomy (RC) are unknown [9]. Berg examined the 
role of adjuvant therapy in sarcomatoid differentiation [9]. AC compared with initial 
observation was associated with an OS benefit in pure urothelial carcinoma (hazard 
ratio, 0.87; 95% confidence interval, 0.82—0.91). No differences in variant histology 
[9]. Multivariable Cox regression landmark analysis revealed a survival benefit 
from AC in pure urothelial carcinoma. However, a survival benefit of AC for variant 
histology or other pure variant histology was not demonstrated [9]. This demon- 
strates how therapies for urothelial cancer, may not necessarily give good outcomes 
in variant histology. 

Tanuma reported a sarcomatoid tumour with an osteosarcoma element [10]. 
Abdominal computed tomography (CT) and magnetic resonance imaging revealed 
a3 cm non-papillary bladder tumor with muscle invasion without calcification [10]. 
On TURBT and re-TURBT histologically, the non-papillary part was composed of 
sarcomatous elements including osteosarcoma, chondrosarcoma, and spindle cell 
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sarcoma [10]. The papillary part was composed of high-grade urothelial carcinoma 
and spindle cell sarcoma. Muscularis propria was not present in the specimen [10]. 
Staging CT was negative and total cystectomy with an ileal conduit was performed 
[10]. The pathological findings were identical to those of the re-TURBT specimens, 
pTxNO sarcomatoid urothelial carcinoma [10]. The patient received adjuvant che- 
motherapy with two courses of gemcitabine and cisplatin [10]. There was neither 
recurrence nor metastases during the 20-month follow-up [10]. 
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Carcinosarcoma of the urinary bladder is <0.05% of urothelial tumours and is a 
biphasic malignant neoplasm [1]. Histologically, it demonstrates epithelial and 
mesenchymal differentiation with the presence or absence of heterologous elements 
[1]. It is present in adults after 60 years, and has a poor prognosis [1]. It is a tumour 
found more frequently in men than women, with an age range of 33-83 [2]. The 
prognosis is poor [2]. Seventy percent death rate within 2 years, but it seems to be 
improved by radical cystectomy and adjuvant therapy [2]. 


8.1 The Genetic Basis of Carcinosarcoma 


Sarcomatoid urothelial carcinoma is a rare neoplasm. It has a biphasic morphology 
exhibiting both epithelial and sarcomatoid elements [3]. Pathology is uncertain, 
whether it arises from a single cancer stem cell with subsequent differentiation or 
two separate cancer stem cells is debatable [3]. To clarify its’ clonal origin, the 
TP53 mutation status of a series of 17 sarcomatoid urothelial carcinomas was anal- 
ysed using single-strand conformation polymorphism, DNA sequencing and p53 
immunohistochemistry [3]. Five out of the 17 sarcomatoid urothelial carcinomas 
contained TP53 point mutations in exons 5 and 8 [3]. In all 5 cases, the TP53 point 
mutations were identical in both the epithelial and sarcomatoid components [3]. The 
sarcomatoid and epithelial tumour components in all 17 cases showed concordant 
p53 expression patterns [3]. This highlights, despite divergence at the phenotypic 
level, the sarcomatoid and carcinomatoid elements of this uncommon tumour share 
a common clonal origin [3]. 

Carcinosarcomas of the urinary bladder are malignant biphasic tumours with an 
epithelial and a spindle cell component [4]. The immunohistology revealed a poorly 
differentiated urothelial carcinoma (GI) and a co-existing pleomorphic, spindle 
cell leiomyosarcoma (GIII) [4]. The two components were analysed for gains and 
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losses of chromosomal material using comparative genomic hybridization [4]. The 
tumour components revealed as overlapping core aberrations losses on the short 
arm of chromosome 9 and on the long arm of chromosome 11 [4]. However, both 
components showed additional aberrations exclusively detected in one of the com- 
ponents [4]. The occurrence of overlapping aberrations strongly argues for a mono- 
clonal origin of this tumour with a common ancestor [4]. The additional aberrations 
of the components point to an independent and divergent course of tumour progres- 
sion in both components [4]. 


8.2 Histopathology of Carcinosarcoma 


Carcinosarcoma of the urinary bladder is rare with a poor prognosis [5]. The major- 
ity are not diagnosed until advanced [5]. Superficial carcinosarcoma has always 
invaded the lamina propria [5]. In addition to the carcinomatous degeneration of the 
mucosa, sarcomatous degeneration of the underlying submucosal stroma is also 
present [5]. Any local surgical treatment, such as TUR or partial cystectomy, 
involves the risk of incomplete tumour removal, because the sarcomatous elements 
typically invade the submucosa while the overlying mucosa remains intact [5]. 
Therefore, radical cystectomy appears to be the treatment of choice for both super- 
ficial and invasive carcinosarcoma of the urinary bladder [5]. 

Non-urothelial BC and variants of UC account for up to 25% of all BCs [6]. 
Further discrimination can be made into epithelial and non-epithelial non-UC [6]. 
Most of the non-UCs are of epithelial origin (approximately 90%) including 
squamous-cell carcinoma, adenocarcinoma and small-cell carcinoma [6]. Non- 
epithelial tumours are rare and include variants as sarcoma, carcinosarcoma, para- 
ganglioma, melanoma and lymphoma [6]. Accordingly, aggressive behaviour and 
often advanced stages at primary presentation are frequently observed in non-UC 
arguing for radical and sometimes different treatment strategies as compared to 
pure UC [6]. 

The clinicopathologic, immunohistochemical, and ultrastructural features of 
eight cases were analysed [7]. Microscopically, the tumours consisted mostly of a 
varied mixture of high-grade transitional cell carcinoma with chondrosarcoma, 
osteosarcoma, rhabdomyosarcoma, and undifferentiated spindle cell 
(leiomyosarcoma-like) components with occasional transitional features between 
one component and another [7]. All tumours but one invaded the muscularis propria 
or the perivesical fatty tissue [7]. Immunohistochemically, keratin expression was 
observed focally in the sarcoma component as well as the carcinoma component 
[7]. Reactivity for vimentin, desmin, muscle specific actin, and S-100 protein were 
observed in poorly differentiated areas. 

Haj Salah reviewed three male patients age 76-86 years were found to have pol- 
ypoid masses in the urinary bladder [1]. In all cases, microscopic examination 
revealed biphasic neoplasms with distinct mesenchymal and epithelial components 
[1]. The two first cases were remarkable respectively by the presence of chondrosar- 
comatous and osteosarcomatous components [1]. 
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A case of synchronically coexistent carcinosarcoma and transitional cell carci- 
noma was presented by González-Carreró et al. [8]. Carcinosarcoma was formed by 
an epithelial component represented by a high-level transitional cell carcinoma and 
a mesenchymal component characterized by an unspecific fusocellular sarcoma 
with chondrosarcomatous differentiation [8]. An immunohistochemical analysis 
was performed, confirming the dual nature of the carcinosarcoma [8]. 

By immunohistochemical examination, the carcinoma element and the sarco- 
matous element demonstrated positive immunoreaction for cytokeratin (CK), epi- 
thelial membrane antigen (EMA) and carcinoembryonic antigen [9]. Some 
sarcomatous elements expressed smooth muscle actin and muscle specific actin 
(MSA) and occasional epithelioid are as demonstrated a positive immunoreaction 
for desmin, MSA and myoglobin, indicating leiomyosarcomatous and rhabdomyo- 
sarcomatous differentiation, respectively [9]. Unexpectedly, tumour cells in the 
chondrosarcomatous element revealed a simultaneous positivity of CK and EMA 
as well as S-100 protein [9]. Both epithelial and sarcomatous elements showed an 
intensive positive immunoreaction for p53 and heat shock protein (HSP) 70 [9]. 
However, HSP27 and HSP60 were detected in most epithelial elements and only in 
a small number of tumour cells in the sarcomatous area [9]. These findings indicate 
that sarcomatous elements, including heterologous elements, may derive from epi- 
thelial elements with partial or complete loss of epithelial features, and different 
factors other than p53 and HSP70 may associate with the morphological alteration 
of carcinoma [9]. 

Histologic and immunohistochemical examinations were performed on bladder 
tumours from four patients [10]. Four patients (three men, one woman) age 
54-77 years were found to have polypoid masses in the urinary bladder [10]. In all 
cases, histologic examination showed biphasic neoplasms with distinct mesenchy- 
mal and epithelial components [10]. One of the cases was remarkable for the pres- 
ence of liposarcoma, malignant peripheral nerve sheath tumour, and micropapillary 
urothelial carcinoma [10]. Two of the patients died 2 years after diagnosis, which is 
consistent with the previously reported aggressive nature of urinary bladder carci- 
nosarcomas [10]. Because of the aggressive biologic behaviour of these tumours, 
they should be identified promptly and treated appropriately [10]. 

A case of carcinosarcoma of the urinary bladder in a 2-year-old girl is reported 
[11]. The tumour, measuring 34 x 20 x 18 mm, was located in the peri-trigone area 
of the urinary bladder with polypoid features [11]. Histologic examination revealed 
transitional cell carcinoma at the tumour surface with downward invasion [11]. 
Concurrently, a sarcomatous area was found beneath the carcinoma, with these two 
different malignant components sharing on apparent transition without distinct 
boundaries [11]. Sarcomatous components included immature round cells focally 
showing rhabdoid features [11]. No rhabdomyomatous component was observed. 
Immunohistochemistry disclosed vimentin and cytokeratin-double positive cells at 
the transposition between carcinoma and sarcomatous components [11]. In addi- 
tion, ultrastructural analysis revealed that the epithelial cells had a distinct junc- 
tional complex, and the sarcomatous cells occasionally had a meshwork of 
cytoplasmic intermediate filaments, indicating bidirectional cytodifferentiation to 


48 8 MIBC Carcinosarcoma 


epithelial and mesenchymal elements [11]. The extremely young age at which this 
case of carcinosarcoma occurred suggests that the tumour may be of mesodermal 
stem cell origin [11]. 


8.3 Clinical Presentation of Carcinosarcoma 


A 74 year-old woman presented with a polypoid tumour of the bladder with haema- 
turia [2]. On histology, this was carcinosarcoma with a weak epithelial composition. 
It was confirmed by immunolabelling with keratin demonstrating chondrosarcoma- 
tous material [2]. Six months later, the patient developed metastases in the kidney, 
in the paravertebral muscles, and in the right para-ureteral lymph nodes [2]. 

Li described carcinosarcoma of the urinary bladder with a large cell neuroendo- 
crine epithelial component [12]. A 61-year-old man presented with gross haematu- 
ria and underwent resection of a biphasic bladder tumour [12]. The malignant 
epithelial component demonstrated large cell neuroendocrine differentiation with 
immunohistochemical reactivity for neurone specific enolase, synaptophysin, and 
chromogranin [12]. The malignant mesenchymal component did not demonstrated 
differentiation by histology or immunohistochemistry [12]. 

Urinary bladder sarcomatoid carcinoma (carcinosarcoma) is rare [13]. A total of 
221 histology confirmed cases were identified between 1973 and 2004, this 
accounted for approximately 0.119% of all primary bladder tumours during the study 
period. Median age of the patients was 75 years (range 41—96) [13]. Of the patients 
with a known tumour stage (N = 204), 72.5% had a regional or distant stage; 98.4% 
of patients with known histology grade (N = 127), had poorly or undifferentiated 
histology [13]. Multiple primary tumours were identified in about 40% of study 
subjects. 


8.4 Survival Outcomes 


Carcinosarcoma (CS) of the bladder is a rare malignancy, highly aggressive with 
unfavourable prognosis [14]. There is little evidence on recurrence after definitive 
surgical therapy [14]. Urethral recurrence of CS after radical cystoprostatectomy 
can occur despite radical therapy [14]. 

Sarcomatoid carcinoma and carcinosarcoma of the bladder are rare tumours that 
contain epithelial and mesenchymal elements. These have a worse prognosis than 
conventional urothelial carcinoma [15]. Wright investigated the survival of patients 
with the two tumour subtypes compared to survival in those with urothelial carci- 
noma [15]. Overall unadjusted survival rates for urothelial carcinoma, sarcomatoid 
carcinoma and carcinosarcoma were 77%, 54% and 48% at | year, and 47%, 37% 
and 17% at 5 years, respectively [15]. Sarcomatoid carcinoma and carcinosarcoma 
presented at a similar age but with a higher T stage and with more frequent regional 
and distant metastases compared to urothelial carcinoma [15]. On multivariate 
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analysis sarcomatoid carcinoma (HR 1.18, 95% CI 0.91-1.52) and carcinosarcoma 
(HR 2.00, 95% CI 1.65-2.41) were at higher risk for death compared to those with 
urothelial carcinoma [15]. Overall mortality was worse with carcinosarcoma than 
with sarcomatoid carcinoma (HR 1.70, 95% CI 1.23-2.34) [15]. 


8.5 Surgical Treatment for Carcinosarcoma 


Sanchez Bernal presented a new case of carcinosarcoma of the bladder [16]. This 
tumour is generally considered to be a rare one, has an uncertain aetiology and very 
poor prognosis, composed by mesenchymal and epithelial elements [16]. It is an 
aggressive tumour with a short clinical course [16]. At present radical cystectomy is 
the treatment of choice [16]. 

Hara reported a case of carcinosarcoma arising from a bladder diverticulum [17]. 
A 71-year-old male was referred to our hospital for macroscopic haematuria [17]. 
Two diverticula were identified in the left wall of the urinary bladder, one of which 
showed a broad-based tumour [17]. The bladder tumour was resected using a trans- 
urethral approach and the tumour was histologically diagnosed as leiomyosarcoma 
[17]. The patient underwent partial resection of the bladder including the two diver- 
ticula and the tumour [17]. Pathological examination revealed that the resected 
specimen was composed of three elements, transitional cell carcinoma (G3), squa- 
mous cell carcinoma, and leiomyosarcoma [17]. He died 5 months after surgery to 
remove the panperitonitis carcinomatosa [17]. This suggests partial resection may 
not be an option in this group of patients. 

This was again confirmed by Nuwahid et al. [18]. A 47-year-old man presented 
with hematuria and dysuria [18]. He was found to have a carcinosarcoma originat- 
ing from a bladder diverticulum. He underwent a partial cystectomy and received 
postoperative chemotherapy [18]. One year later, he presented with a large local 
recurrence and died shortly afterward [18]. 


8.6 Adjuvant Therapy in Carcinosarcoma 


Carcinosarcoma of the bladder is a rare neoplasm characterized by carcinoma and 
malignant soft tissue neoplasm [19]. Treatment included cystectomy in 11 patients 
with (4) and without (7) radiation therapy, and transurethral resection in 4 with (1) 
and without (3) radiation therapy [19]. A total of 11 patients died of cancer at 
1-48 months (mean 17.2) and 2 survived for 8-131 months [19]. Other treatment 
included transurethral resection in 17 patients with (7) and without (10) radiation 
therapy, including 1 who also received chemotherapy, and only cystectomy in 5, 
including 2 who also underwent radiation therapy and | who also received chemo- 
therapy [19]. Mean follow-up available in 21 cases was 49 months (range 1-420). A 
total of 17 patients died of cancer at 1-73 months (mean 9.8), 1 was alive at 
140 months and 3 died of unrelated causes. 
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Wang et al. reviewed the impact of adjuvant radiotherapy in combination with 
surgery [13]. The majority of patients (95.9%) received cancer directed surgery, 
35.8% had radical or partial cystectomy, 15.8% of patients received radiation ther- 
apy combination with surgery [13]. The median overall survival was 14 months 
(95% CI 7-21 months). 1-, 5-, and 10-year cancer specific survival rate were 53.9%, 
28.4% and 25.8% [13]. In a multivariate analysis, only tumour stage was found to 
be a significant prognostic factor for disease-specific survival [13]. Urinary bladder 
carcinosarcoma commonly presented as high grade, advanced stage and aggressive 
behaviour with a poor prognosis [13]. Emphasis on early detection, including iden- 
tification of risk factors is needed to improve the outcome for patients with this 
malignancy [13]. 

Damiano presented a 73-year-old man with a history of transitional cell carci- 
noma of the bladder, an ulcerated mass on the left hemitrigone and left hydrone- 
phrosis who underwent radical cystoprostatectomy and urinary diversion followed 
by cisplatin-gemcitabine chemotherapy [20]. At 24 months of follow-up the patient 
is alive and free from recurrent disease, with good quality of life and preserved renal 
function [20]. Among all the studied prognostic factors, pathological stage is the 
main predictor of survival [20]. The outcome of our patient suggests that the rela- 
tively well tolerated gemcitabine-cisplatin regimen after surgical treatment of inva- 
sive carcinosarcoma of the bladder might improve the currently dismal prognosis of 
selected elderly patients [20]. 

Bladder carcinosarcoma commonly presents as high-grade, advanced stage, and 
aggressive behaviour with a poor prognosis [21]. An 83-year-old male presented 
with painless gross haematuria [21]. Cystoscopy revealed massive non-papillary 
bladder tumour on the right wall [21]. The 91 g tumour could be completely removed 
with transurethral resection [21]. Histology of the tumour was diagnosed as carci- 
nosarcoma with no submucosal invasion composed of biphasic malignant epithelial 
and mesenchymal cells [21]. Epithelial malignancy was urothelial cancer and mes- 
enchymal one was chondrosarcoma and leiomyosarcoma [21]. The specimens taken 
at the second-look TURBT revealed that carcinoma in situ (urothelial cancer) but 
not sarcoma existed at the mucosa surrounding the previous tumor site [21]. Eighty 
milligram of BCG instillation intravesically every week for 6 weeks was success- 
fully administered to the patient [21]. There was no tumour recurrence for 6 months 
after treatments. 


8.7 Neoadjuvant Chemotherapy in Carcinosarcoma 


Patient with carcinosarcoma usually present with a high stage malignancy [22]. 
Cystectomy or transurethral resection is the preferred treatment, often followed by 
radiation therapy, although prognosis is very bad [22]. Hoshi, reported a case of 
carcinosarcoma of bladder obtained pathologically complete response by neoadju- 
vant chemoradiotherapy [22]. There was no evidence of disease 30 months after the 
operation [22]. 
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Muscle Invasive Bladder Cancer: 
Small Cell 


9.1 Neuroendocrine Markers in Small Cell Bladder Cancer 


Most SmCCs expressed neuroendocrine markers synaptophysin (41/56), chromo- 
granin (26/55), and CD56 (39/41) [1]. Some SmCCs showed focal expression of 
CK5/6 (9/25), a marker for the basal molecular subtype [1]. Expression of the reti- 
noblastoma | (RB1) gene protein was lost in most bladder SmCCs (2/23) [1]. The 
patients’ survival was significantly associated with cancer stage, but with no signifi- 
cant difference between mixed and pure SmCCs [1]. In this study SmCC had a 
worse prognosis, when compared with conventional UC but only with metastatic 
disease [1]. A fraction of SmCCs show a basal molecular subtype, which highlights 
its good response to chemotherapy [1]. Inactivation of the RB1 gene may be impli- 
cated in the oncogenesis of bladder SmCC [1]. 


9.2 Cytological and Immunological Analyses in Small Cell 
Bladder Carcinoma 


The incidence of primary small cell carcinoma (SCC) is extremely rare [2]. Sharma 
analysed cytological and immunophenotypic features of SCC in urine [2]. On cyto- 
logic and histopathologic examination, typical SCC morphology was present [2]. 
On immunohistochemistry, synaptophysin and CD56 were positive, while chromo- 
granin was positive in only 50% [2]. The Ki-67 labelling index ranged from 30% to 
100% [2]. SCC should be kept in the differential diagnosis, when high-grade uro- 
thelial carcinoma is suspected in a urine cytology specimen, as this distinction has 
important therapeutic and prognostic implications [2]. 

Van Hoeven reviewed urinary cytology specimens with histologically proven 
tumours [3]. In four tumours, small cell carcinoma was the sole malignant cellular 
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component: all 11 urinary specimens harboured cells with features of an undifferen- 
tiated small cell carcinoma [3]. In the remaining nine tumours, small cell carcinoma 
appeared with transitional, squamous cell or adenocarcinoma, but in four, small cell 
carcinoma was the sole invasive component [3]. Almost one third of urinary speci- 
mens in this group lacked a small cell component. Neuroendocrine differentiation 
was confirmed by immunopathology in 11 cases (neuron specific enolase positive in 
11 of 12, synaptophysin in 2/11, chromogranin in 2/13, Leu 7 in 2/7), and by ultra- 
structural analysis in 2 [3]. Small cell carcinoma is a cytologically recognizable 
variant of bladder cancer, but admixture with other malignant components may 
mask its appearance in urinary specimens [3]. 


9.3 Survival Outcomes 


Small cell carcinomas of the bladder (SCCB) account for fewer than 1% of all uri- 
nary bladder tumours. There is no consensus regarding the optimal treatment for 
SCCB [4]. The study included 107 patients (mean [+standard deviation, SD] age, 
69.6 [+10.6] years; mean follow-up time, 4.4 years) with primary bladder SCC, 
with 66% of these patients having pure SCC [4]. Seventy-two percent and 12% of 
the patients presented with T2-4NOMO and T2-4N1-3M0O stages, respectively, and 
16% presented with synchronous metastases [4]. The most frequent curative treat- 
ments were radical surgery and chemotherapy, sequential chemotherapy and radia- 
tion therapy, and radical surgery alone [4]. The median (interquartile range, IQR) 
OS and DFS times were 12.9 months (IQR, 7-32 months) and 9 months (IQR, 
5-23 months), respectively. The metastatic, T2-4NOMO, and T2-4N1-3MO0 groups 
differed significantly (p = 0.001) in terms of median OS and DFS [4]. In a multivari- 
ate analysis, impaired creatinine clearance (OS and DFS), clinical stage (OS and 
DFS), a Karnofsky performance status <80 (OS), and pure SCC histology (OS) 
were independent and significant adverse prognostic factors [4]. In the patients with 
nonmetastatic disease, the type of treatment (i.e. radical surgery with or without 
adjuvant chemotherapy vs. conservative treatment) did not significantly influence 
OS or DFS (p = 0.7) [4]. 


9.4 Prognostic Factors in Diagnosis of Small Cell 
Bladder Cancer 


No prognostic factor has been established in small cell bladder cancer [5]. Naito 
reviewed 31 patients with primary SCCB [5]. The association of various clini- 
copathological, such as the serum NSE value, with cancer-specific survival 
(CSS) were assessed [5]. Nineteen (61.3%) died of SCCB during the follow-up, 
with a median survival time of 12.7 months [5]. Univariate analysis demon- 
strated that stage (extensive disease) and serum NSE >25 ng/ml were signifi- 
cantly associated with worse CSS [5]. Multivariate analysis identified increased 


9.5 Clinical Presentation of Small Cell Bladder Cancer 55 


serum NSE value as a sole independent predictor of CSS (hazard ratio 18.52, 
p = 0.0022) [5]. 

GATA3 is a sensitive marker for urothelial carcinoma [6]. Nuclear GATA3 
expression was encountered in 7 bladder (7/22, 32%) and 2 lung (2/15, 13%) small 
cell carcinomas [6]. Among bladder tumours, strong and diffuse (>75%) GATA3 
labelling was seen in 3 cases (3/22, 14%); focal positivity was observed in the 4 
remaining cases (4/22, 18%) [6]. The novel finding of GATA3 positivity in one- 
third of bladder small cell carcinoma is of potential value in differentiating small 
cell carcinomas of prostate origin from those of bladder origin [6]. 

The predictive factors of prognosis and treatment for small-cell carcinoma 
(SCC) are controversial [7]. Chang collected data of patients who were diag- 
nosed with genitourinary SCC (GSCC) [7]. Primary tumour resection was 
attempted in 13 of 18 patients (72.2%). Radical surgery was performed in 6 of 
14 (42.9%) limited disease patients [7]. Most of the patients (13, 72.2%) 
received cisplatin-based chemotherapy. Patients who had normal lactic dehy- 
drogenase (LDH) levels showed a significantly higher median PFS and overall 
survival (OS) compared with patients with high LDH levels (p = 0.030, 
p = 0.010) [7]. Patients with limited disease treated with a radical operation 
experienced a non-significant (p = 0.211) longer PFS compared with patients 
who were not treated, but this reached statistical significance after analyzing OS 
(p = 0.211, p = 0.039) [7]. Serum LDH levels beyond the normal range indicate 
a poor prognosis [7]. For GSCC patients who are diagnosed with limited dis- 
ease, radical surgery is strongly recommended along with cisplatin-based che- 
motherapy [7]. 


9.5 Clinical Presentation of Small Cell Bladder Cancer 


Li presents a case of an 87-year-old man who presented with haematuria and was 
found to have an ill-defined mass in the urinary bladder on computed tomography 
and cystoscopic examination [8]. On pathological examination following tumour 
biopsy, the mucosa of the bladder wall was found to be extensively infiltrated by 
neuroendocrine carcinoma, positive for CD56 and synaptophysin and negative for 
epithelial membrane antigen, consistent with SCNEC of the urinary bladder [8]. 
The patient refused further surgical treatment and succumbed to the disease 
2 months after the diagnosis [8]. 

Small cell carcinoma (SmCC) of the bladder is a rare disease. Wang studied a 
large series of bladder SmCC from a single institution [1]. The patients included 69 
men and 12 women with a mean age of 68 years [1]. Most bladder SmCCs were 
presented at advanced stage, with tumours invading the muscularis propria and 
beyond (n = 77) [1]. SmCC was pure in 27 cases and mixed with other histologic 
types in 54 cases, including urothelial carcinoma (UC) (n = 32), UC in situ (n = 26), 
glandular (n = 14), micropapillary (n = 4), sarcomatoid (n = 4), squamous (n = 3), 
and plasmacytoid (n = 1) features [1]. 
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9.6 Surgical Outcomes 


Small cell carcinoma of the bladder has a low incidence and poor survival. Due to 
the paucity of evidence, algorithms based on randomized trials are unavailable [9]. 
Pesquera-Ortega, conducted an observational retrospective study of ten patients 
diagnosed with small cell carcinoma [9]. Four cases presented high-grade papillary 
urothelial carcinoma with small cell carcinoma [9]. Radical cystectomy was per- 
formed in 40% patients, in combination with chemotherapy, radiotherapy or both 
[9]. Median survival was 330 days (IC 95%: 40.757-619.243). One patient showed 
complete response [9]. Even though small cell carcinoma has a low incidence 
tumour, the prognosis is worse than urothelial carcinoma [9]. Survival at local 
stages is optimized by neoadjuvant chemotherapy, followed by radical resection [9]. 

In patients with small cell carcinoma, 65% had a history of cigarette smoking, 
and 88% presented with haematuria [10]. All but one had muscle-invasive disease at 
presentation [10]. Thirty-eight patients (59%) underwent cystectomy [10]. Sixty-six 
percent had lymph node metastasis at radical cystectomy [10]. Twenty patients 
(32%) had pure small cell carcinoma, and 44 patients (68%) had small cell carci- 
noma with other histologic types (35 patients had urothelial carcinoma, 4 patients 
had adenocarcinoma, 2 patients had sarcomatoid urothelial carcinoma, and 3 
patients had both adenocarcinoma and urothelial carcinoma) [10]. With a mean 
follow-up of 21 months, 68% died of bladder carcinoma. No significant survival 
difference was demonstrated between patients who did and did not undergo cystec- 
tomy (p = 0.65) [10]. Organ-confined disease had marginally better survival than 
non-organ confined disease (p = 0.06) [10]. The overall, 1-year, 18-month, 3-year, 
and 5-year disease-specific survival rates were 56%, 41%, 23%, and 16%, respec- 
tively [10]. The prognosis for small cell carcinoma remains poor, even though the 
overall survival for bladder carcinoma has improved significantly over the last 
decade [10]. 

Small cell carcinoma of the bladder (SCCB) is a rare and lethal disease [11]. Van 
de Kamp reported on a bladder sparing strategy with platinum-etoposide-based che- 
motherapy followed by radiotherapy of the bladder [11]. Of the 110 patients with 
SCCB (82% male), 89 patients (81%) had SCCB [11]. Of these, 65 were treated 
with chemotherapy and radiotherapy, with a median overall recurrence free survival 
of 22 months (CI: 14-30). Of 65 patients, 23 (35%) progressed to distant metastasis 
without intravesical recurrence (CI: 8-11), whereas 14 patients (22%) developed 
isolated intravesical recurrence at a median of 24 months (CI: 14-34) [11]. Local 
recurrence contained SCCB, urothelial carcinoma, and carcinoma in situ and was 
treated with various local salvage treatments including TURB, cystectomy, neoad- 
juvant chemotherapy, and BCG [11]. Following salvage treatment a complete 
response was seen in 64%. Median overall survival for intravesical vs. systemic 
recurrence was different, with 28 (CI: 9-47) and 8 (CI: 5-11) months, respectively 
(p < 0.001) [11]. This demonstrates a bladder sparing approach can be a reasonable 
alternative to major surgery [11]. However, in those surviving long enough isolated 
intravesical recurrence occurs even after many years [11]. 
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Small cell carcinoma of the bladder is an uncommon but clinically aggressive 
disease [12]. Eswara examined long term outcomes in bladder preservation [12]. 
The median follow-up for survivors was 34 months [12]. Presentation most 
commonly was with muscle-invasive disease (T2-4—89%). Twenty-one per- 
cent had lymph node/distant metastases at presentation. Tobacco use and chemi- 
cal exposure were noted in 64% and 4% of patients, respectively. T1-2NOMO 
disease had a median survival of 22 months, compared to 8 months with more 
advanced disease (p = 0.03). Patients with T3—4 or nodal/metastatic disease who 
were given chemotherapy had an improved survival compared to those with 
T3-4 or nodal/metastatic disease who did not undergo chemotherapy (13 vs. 
4 months, p = 0.005). The median time to recurrence of the entire cohort was 
8 months, overall and cancer-specific survival was 14 months, and 5-year sur- 
vival was 11%. 


9.7 Neoadjuvant Chemotherapy in Small Cell 
Bladder Cancer 


Small-cell carcinoma is a poorly differentiated neoplasm that is aggressive [13]. 
Thirty-eight patients were treated for small-cell carcinoma of the bladder [13]. 
Median survival was 11.8 months. The overall survival rates after 1, 3, and 
5 years were 46.6%, 26.2%, and 14%, respectively [13]. Survival analysis showed 
that no single treatment strategy was significantly superior (95% confidence 
interval [CI], 0.26-3.03; p = 0.860 for surgery; 95% CI, 0.31-2.87; p = 0.928 for 
neoadjuvant chemotherapy; 95% CI, 0.65-5.49; p = 0.238 for radiation) [13]. 
Among the 20 patients who received neoadjuvant chemotherapy, downstaging 
occurred in 9 (45%) [13]. Neoadjuvant chemotherapy might halt the progression 
of the disease until cystectomy and lead to downstaging [13]. However, it is 
important to note, that this is an incredibly aggressive form of cancer, that very 
often presents as locally advanced. Whilst neoadjuvant chemotherapy is impor- 
tant, it is also important for this cohort of patients to receive radical therapy such 
as radical cystectomy. 

Patel identified patients with localized/locally advanced (cTis-cT4, cNO or 
cMO) bladder small cell carcinoma diagnosed between 1998 and 2010 from the 
National Cancer Database (NCDB) [14]. A total of 625 patients met study inclu- 
sion criteria. Median age at diagnosis was 73 years (range 36—90) and 65% of 
patients presented with cT2 disease [14]. Patients were treated with bladder pres- 
ervation therapy (174 or 27.8%), bladder preservation therapy plus multimodal 
treatment (333 or 53.3%), radical cystectomy alone (46 or 7.4%) and radical cys- 
tectomy plus multimodal treatment (72 or 11.5%). The 3-year overall survival rate 
was 23% (95% CI 15-32), 35% (95% CI 30-45), 38% (95% CI 17-60) and 30.1% 
(95% CI 16-47), respectively [14]. Overall survival was most favourable for radi- 
cal cystectomy alone plus neoadjuvant chemotherapy with a 3-year rate of 53% 
(95% CI 19-79) [14]. 
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9.8 Radiotherapy in Small Cell Cancer of the Bladder 


Small cell carcinoma of the urinary bladder (SCCB) is rare [15]. Mattes reported 
using definitive external beam radiation therapy (EBRT) as part of multimodality 
management of SCCB [15]. Median follow-up was 26 months [15]. Three patients 
had in-bladder recurrence (2-year local recurrence, 25%), two being non-invasive 
and successfully managed with transurethral resection. The third case was invasive 
but managed with chemotherapy alone, due to simultaneous distant metastases [15]. 
No patient underwent salvage cystectomy. Six patients had recurrence distantly 
(2-year distant recurrence, 40%), predominantly bone metastases (n = 3). No 
patients developed brain metastases [15]. Two-year disease-free and overall survival 
were 51% and 78%, respectively. The 2-year distant metastasis-free survival for 
node-negative and node-positive patients was 76% and 26%, respectively (p = 0.04) 
[15]. The 2-year incidence of distant metastases for >4 cycles of doublet chemo- 
therapy was 27%, compared with 75% with less chemotherapy (p = 0.01) [15]. The 
incidence of grade >2 acute and late genitourinary or gastrointestinal toxicity was 
69% and 7%, respectively [15]. 


9.9 Adjuvant Therapy in Small Cell Cancer of the Bladder 


Small-cell carcinoma of the urinary bladder (SCCUB) accounts for less than 1% of 
all cancers arising in the urinary bladder [16]. Many patients with SCCUB undergo 
local resection. Platinum-etoposide combination chemotherapy is employed as the 
main systemic treatment option for SCCUB [16]. Chemotherapy is usually com- 
bined with other therapeutic modalities, especially in patients whose disease is lim- 
ited to the locoregional area [16]. Owing to the rarity of this malignancy, no 
prospective study has been performed that establishes the efficacy and duration of 
chemotherapy or the relative efficacy of platinum-etoposide versus other chemo- 
therapeutic regimens [16]. 

Kaushik reviewed radical cystectomy for small cell carcinoma of the bladder, to 
compare outcomes with a cohort of patients with urothelial carcinoma, and to deter- 
mine the effect of adjuvant chemotherapy [17]. Among the 68 small cell carcinoma 
of the bladder patients, 37 (54%) were found to have small cell carcinoma of the 
bladder only after pathology re-review. Patients with small cell carcinoma of the 
bladder had a higher rate of advanced (pT3/4) tumour stage (84% vs. 46%; 
p < 0.0001) and pN+ disease (37% vs. 20%; p = 0.001) compared with patients with 
urothelial carcinoma [17]. When matched for stage and lymph node status, no sig- 
nificant difference in 5-year cancer-specific survival was observed between the two 
groups (27% vs. 29%; p = 0.64) [17]. Among small cell carcinoma of the bladder 
patients, those receiving adjuvant chemotherapy had improved 5-year overall sur- 
vival compared with patients who did not receive adjuvant chemotherapy (43% vs. 
20%; p = 0.03), and a trend toward superior cancer-specific survival (40% vs. 23%; 
p = 0.07) [17]. 
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Schreiber utilized the Surveillance, Epidemiology, and End Results Database to 
examine small cell carcinoma in a large population-based sample [18]. A total of 
663 patients were identified. Most patients had either stage II (38.8%) or stage IV 
(35.4%) disease [18]. The median OS for was 12 months [95% confidence interval 
(CI), 10.9-13.1] [18]. After excluding distant metastatic disease at presentation or 
unknown treatment, there were no significant differences in survival between cys- 
tectomy (median survival, 21 months; 95% CI, 14.3—27.7) and external beam radia- 
tion (median survival, 17 months; 95% CI, 13.4—20.6) [18]. On multivariate analysis, 
both cystectomy (hazard ratio, 0.53; 95% CI, 0.4-0.71; p < 0.001) and radiation 
(hazard ratio, 0.66; 95% CI, 0.5—0.88; p = 0.005) were associated with improved 
survival [18]. 

Undifferentiated small cell carcinoma of the bladder is a rare tumour with patho- 
logic features similar to those of oat cell carcinoma of the lung [19]. This neuroen- 
docrine neoplasm of the bladder has a highly malignant biological behaviour. 
Presentation is with either locally advanced or distant metastatic disease [19]. Two 
patients with advanced small cell carcinoma of the bladder who were treated suc- 
cessfully with radical cystoprostatectomy and adjuvant methotrexate, vinblastine, 
doxorubicin, and cisplatin chemotherapy (M-VAC) [19]. Both had regional lymph 
node involvement and are disease free at follow-up of 1 year and 2.5 years, respec- 
tively [19]. This demonstrates radical cystectomy and M-VAC chemotherapy in the 
treatment of undifferentiated small cell carcinoma of the bladder [19]. 


9.10 Chemotherapy and Radiotherapy in Metastatic Small 
Cell Carcinoma of the Bladder 


Naito reported a 59-year-old male patient with metastatic small cell carcinoma of 
the bladder treated with systemic chemotherapy including an amrubicin. The patient 
initially presented with visible haematuria [20]. A cytoscopy revealed a non- 
papillary, broad-based tumour extending from the right to the posterior wall of the 
bladder [20]. A computed tomography showed bilateral hydronephrosis caused by 
the bladder tumour and multiple metastases to the para-aortic and common iliac 
lymph nodes [20]. The histopathological findings following a transurethral resec- 
tion of the bladder tumour revealed a T2N3M1, LYM, stage IV small cell carci- 
noma [20]. 

Ismaili reviewed recurrent and metastatic disease in small cell cancer [21]. The 
median age as 63 years, with stage IV disease [21]. Nine patients were treated by 
chemotherapy. Four were treated by local radiotherapy (three with radiotherapy 
without previous surgery and one with surgery followed by radiotherapy) and che- 
motherapy [21]. One patient was treated by whole brain radiotherapy [21]. One 
patient died before treatment. After 52.4 months median follow up, 12 patients died. 
Median overall survival was 7.6 months [21]. Survival probability at 1 year was 
33%. Median overall survival was 9.9 months in the mixed small cell carcinoma 
group, and was only 4.6 months in the pure small cell carcinoma group [21]. 
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Survival probability at 1 year in the mixed small cell carcinoma group was 44% as 
compared to 17% in the pure small cell carcinoma group (Log-rank test: 
p = 0.228) [21]. 

Meijer assessed the long-term outcome and the risk of recurrence in small cell 
carcinoma of the bladder (SCCB) treated with neoadjuvant chemotherapy followed 
by external beam radiotherapy (sequential chemoradiation) [22]. Median time to 
recurrence was 20 months, median overall survival 26 months, 5-year overall sur- 
vival 22.2%, median cancer-specific survival 47 months and 5-year cancer-specific 
survival 39.6% [22]. For complete responders after neoadjuvant chemotherapy 
(n = 19), median cancer-specific survival was 52 months with a 5-year cancer- 
specific survival 45.9% versus a median cancer-specific survival of 22 months and 
5-year cancer-specific survival 0.0% for incomplete responders (n = 8; p = 0.034) 
[22]. Eight patients (29.6%) underwent transurethral resections (TUR-BT) for local 
recurrences in the bladder [22]. At the end of follow up, four patients had undergone 
cystectomy for recurrence of disease resulting in a bladder-preservation rate of 
85.2% [22]. 
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10.1 Clinical Presentation of Plasmacytoid Bladder Cancer 


Plasmacytoid bladder cancer can present with direct intraperitoneal metastases 
complicated with massive ascites [1]. A case report and literature review [1]. Shao 
presented a 74-year-old male patient with massive ascites and bilateral lower leg 
oedema [1]. Colonoscopy showed a 3-cm lesion in the sigmoid colon and an oede- 
matous nonpapillary tumour was found by cystoscopy [1]. Histopathology demon- 
strated adenocarcinoma of colon and Plasmacytoid Urothelial Cancer (PUC) of 
bladder. The diagnosis of PUC with peritoneal carcinomatosis was then confirmed 
by immunohistochemical stain [1]. 


10.2 Immunohistochemical Diagnosis 
in Plasmacytoid Cancer 


Plasmacytoid urothelial carcinoma (UC) is a rare variant of UC that can histologi- 
cally mimic metastatic cancer involving the urinary bladder [2]. Forty-five cases of 
plasmacytoid UC reviewed histologically [2]. GCPDFP-15, PR, CDX2 and p-CEA 
showed positive staining in 11 (24.4%), 6 (13.3%), 8 (17.7%), and 22 (48.8%) 
cases, respectively. GCPDFP-15 was expressed in 4/8 female cases, 1 concurrently 
focally (+2) expressing PR [2]. GATA 3 and uroplakin II was positive in 37/45 cases 
(82.2%) and 15/45 (33.3%) cases, respectively [2]. 

A plasmacytoid bladder cancer is recognised in the World Health Organization 
classification system [3]. It is characterised by discohesive growth of plasmacytoid 
cells. In addition there are eccentric nuclei. This can extend into the bladder wall 
and perivesical adipose tissue [3]. Tumour cells had identified cytokeratins, epithe- 
lial membrane antigen, GATA-3 (endothelial transcription factor 3), CD15, p53, 
and p16 [3]. Malignant cells strongly stained with CD138 [3]. Electron microscopy 
demonstrated divergent squamous and glandular differentiation [3]. Unlike 
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urothelial carcinoma, the analysis of exons 4-9 of TP53 had no alterations. 
Plasmacytoid carcinoma has specific immunohistochemical markers, including 
positivity for GATA-3 [3]. 

Immunohistochemical study also demonstrated tumour cells were strongly posi- 
tive for AE1/AE3, epithelial membrane antigen, CK7 and CK18. CK20 and uropla- 
kin II were also expressed [4]. CEA, p53, CD138, p63 and E-cadherin were positive 
in 12, 13, 15, 11 and 10 cases, respectively [4]. The Ki-67 index ranged from 5% to 
70% (mean = 30%). Three patients died of distant metastasis at 3, 27- and 60-months 
post-surgery respectively [4]. Ten patients were alive and disease free at 
7-120 months [4]. This demonstrates the aggressive nature of this disease. 

Makise reported diverse histology of squamous, glandular, and plasmacytoid 
components of bladder cancer in one tumour [5]. This presented with gross haema- 
turia [5]. Due to the locally invasive extent, a radical cystectomy was performed [5]. 
The plasmacytoid UC component was composed of discohesive cancer cells with 
eccentric nuclei and eosinophilic cytoplasm, that diffusely entered the bladder wall 
[5]. Immunohistochemically, the loss of membranous E-cadherin expression was 
highlighted in the plasmacytoid UC component. The patient developed local recur- 
rences 2 months postoperatively and died of the disease 6 months postopera- 
tively [5]. 


10.3 Survival Outcomes 


Cockerill evaluated oncological outcomes after radical cystectomy (RC) in plasma- 
cytoid urothelial carcinoma (UC) versus pure UC of the bladder [6]. Patients with 
plasmacytoid UC were more likely to have extravesical disease (>pT3) (83% vs. 
43%, p < 0.0001) and positive margins (31% vs. 2.1%, p < 0.0001) than pure UC 
[6]. Plasmacytoid UC was associated with decreased overall survival (27% vs. 45% 
at 5 years, relative risk [RR] 1.4, p = 0.04), cancer-specific survival (36% vs. 57% 
at 5 years, RR 1.7, p = 0.01), and local recurrence-free survival (63% vs. 81% at 
5 years, RR 2, p = 0.01) [6]. When plasmacytoid UC were matched to pure UC, 
there were no significant differences in 5-year overall, cancer-specific, and local or 
distant recurrence-free survival [6]. 

Keck reviewed 205 tumour samples from locally advanced bladder cancer treated 
via the randomized AUO-ABO05/95 trial [7]. This included radical cystectomy and 
adjuvant cisplatin-based chemotherapy for histologic subtypes [7]. One hundred 
and seventy-eight UC, 18 plasmacytoid (PUC) and 9 micropapillary (MPC) carci- 
nomas [7]. PUC have the worst clinical outcome and overall survival compared to 
conventional UC or MPC—these have the best clinical outcome (27.4 months, 
62.6 months, and 64.2 months, respectively; p = 0.013 by Kaplan Meier analysis) 
[7]. Backward multivariate Cox’s proportional hazards regression analysis (adjusted 
to relevant clinicopathological parameters) showed a hazard ratio of 3.2 (p = 0.045) 
for PUC in contrast to patients suffering from MPC [7]. 

Monn evaluated pathologic and survival outcomes among patients with variant 
histology (VH) urothelial carcinoma of the bladder [8]. In total, 624 patients were 
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identified. Overall, 26% (n = 162) had VH, with the most common being squamous 
differentiation (n = 68), micropapillary variant (MPV, n = 28), plasmacytoid variant 
(PCV, n = 25), and sarcomatoid variant (n = 15); 64% of MPV and 72% of PCV had 
positive lymph nodes [8]. PCV were independently associated with twice the risk of 
all-cause mortality compared with nonvariant, when adjusting for demographics, 
American Society of Anesthesiologists class, transurethral resection of bladder 
tumour stage, cystectomy stage, positive lymph nodes, and reception of chemo- 
therapy (odds ratio = 2.20, 95% CI: 1.28-3.78; p = 0.004; odds ratio = 2.42, 95% 
CI: 1.33-4.42; p = 0.004, respectively) [8]. PCV are associated with increased risk 
of mortality. Improved recognition of VH will enable larger cohorts of study and 
better prognostic understanding of the significance of specific VH involvement [8]. 

The true clinical significance of variant histology is controversial, and diagnosis 
is challenging, especially in the setting of non-muscle invasive (NMI) disease [9]. 
Patients with high-risk NMI tumours and variant histology should be offered early 
cystectomy, especially if harbouring pure squamous, adenocarcinoma, sarcomatoid, 
plasmacytoid, or micropapillary disease [9]. Diligence is needed in the presence of 
variant histology to minimize the risk of understaging as well as close surveillance 
to not compromise the opportunity of cure [9]. The management of non-muscle 
invasive bladder cancer with variant histology is challenging, largely in part to the 
high risk of understaging and the background of already existing controversy 
regarding the management of high-risk NMI disease for standard urothelial cell 
carcinoma (early cystectomy vs. intravesical therapy) [9]. 


10.4 Surgical Outcomes in Plasmacytoid Bladder Cancer 


Kaimakliotis identified prognostic factors in tumour behaviour to improve out- 
comes in PCV UC [10]. PCV UC is often diagnosed at a higher stage at cystectomy 
(73% pT3—4 vs. 40%, p = 0.001), were more likely to have lymph node involvement 
(70% vs. 25%, p < 0.001). Positive surgical margins were found in 40% of patients 
with PCV UC vs. 10% of patients with normal urothelial carcinoma (UC) (p < 0.001) 
[10]. Median overall survival and disease-specific survival were 19 and 22 months 
for PCV, respectively [10]. Median overall survival and disease-specific survival 
had not been reached for NV at 68 months (p < 0.001) [10]. Presence of PCV UC 
on transurethral resection of bladder tumour was associated with non-organ- 
confined disease (odds ratio = 4.02; 95% CI: 1.06—-15.22; p = 0.040), and PCV at 
cystectomy was associated with increased adjusted risk of mortality (hazard 
ratio = 2.1; 95% CI: 1.2-3.8; p = 0.016) [10]. 

Bladder plasmacytoid carcinoma is an invasive urothelial carcinoma subtype that 
is emphasized for its morphological overlap with plasma cells and metastatic carci- 
noma [11]. Ricardo-Gonzalez reviewed outcomes post cystectomy. One tumour was 
p12, 11 pT3 and 3 pT4. Six of 15 patients (40%) presented with lymph node metas- 
tasis and 5 (33%) had intraperitoneal metastasis at cystectomy [11]. These initial 
sites of metastatic spread included the pre-rectal space, ovary and vagina, ovary and 
fallopian tube, bowel serosa, and omentum and bowel serosa in 1 case each [11]. 
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Three patients had subsequent metastasis involving the pre-rectal space, pleural 
fluid and small bowel serosa, and bowel serosa in 1 each [11]. Eight patients had 
follow-up information available, including 3 who died of disease, 3 with disease and 
2 with no evidence of disease [11]. 


10.5 Patterns of Metastases: Plasmacytoid 
Bladder carcinoma 


Kaimakliotis examined differences in disease progression and nature of tumour 
invasion to see if prediction of tumour behaviour and improved management options 
for plasmacytoid variant cancer (PCV) was possible [12]. Of 510 patients, 30 had a 
positive urethral margin (+UM) on final pathology [12]. The incidence of +UM in 
N patients was 17 of 457 (3.7%), in MPV 5 of 28 (17.9%), and in PCV 8 of 25 
(32.0%) (p < 0.001) [12]. Carcinoma in situ on the luminal margin was noted for all 
cases, except in 5 of the 8 PCV patients with +UM. In these retrograde longitudinal 
invasion along the subserosal and adventitia was highlighted [12]. Positive surgical 
margins (+PSM) and positive lymph nodes (+LN) were significantly higher for both 
PCV (28.0%, 72.0%) and Micropapillary Variants (MPV) (10.7%, 64.3%) than nor- 
mal urothelial cancer (2.6%, 18.6%, p < 0.001, each) [12]. 

PCV exhibits a unique pattern of spread along the ureter [12]. This highlights a 
new potential route of invasion along the fascial sheath [12]. The incidence of +PSM 
and +LN liken PCV to the known aggressive MPV, and in conjunction with the 
increased incidence of +UM, may lead to a paradigm shift, with surgeons and 
pathologists being more vigilant with surgical margins [12]. 

Pereira highlighted, the range of presentation, with 81-year-old man who pre- 
sented with pelvic pain and evolving urinary retention over 3 months [13]. The 
patient was found to have a tense glans and penile shaft with surrounding induration 
consistent with malignant priapism [13]. The extent of the induration included the 
suprapubic region, scrotum, left iliac region and left flank [13]. A CT scan demon- 
strated an enhancing, pedunculated lesion arising from the anterior bladder wall 
measuring 30 x 31 x 20 mm [13]. There were multiple enlarged left inguinal lymph 
nodes [13]. Core biopsies of the subcutaneous tissue on the anterior abdominal wall 
demonstrated plasmacytoid urothelial carcinoma [13]. The majority of patients with 
plasmacytoid variant of transitional cell carcinoma will present with >stage 3 blad- 
der disease [13]. 


10.6 Neoadjuvant Chemotherapy in Plasmacytoid 
Bladder Cancer 


Pokuri presents a 41-year-old Asian man, referred with macroscopic haematuria 
[14]. Cystoscopy detected a non-papillary tumour. Transurethral resection revealed 
a pT1NOMO bladder cancer [14]. A pathological examination demonstrated a high- 
grade invasive urothelial carcinoma and a component of signet ring cell carcinoma 
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[14]. A follow-up of the transurethral resection with radical cystectomy demon- 
strated infiltrating urothelial carcinoma, with partial features of the plasmacytoid 
variant [14]. Neoadjuvant chemotherapy treatment with gemcitabine and cisplatin 
was administered for two cycles [14]. There has been no recurrence for 2 years. This 
highlights a role for neoadjuvant chemotherapy in muscle invasive plasmacytoid 
bladder cancer. 


10.7 Recurrence in Plasmacytoid Bladder Cancer 


Plasmacytoid urothelial carcinoma is a rare variant histology with poorly defined 
clinical behaviour [15]. Dayyani identified 31 patients with a median age of 
63.5 years, of whom 83.3% were male [15]. TNM stage was cT1NO in 4 patients, 
cT2N0 in 7, cT3b-4aN0 in 5 and cT4b, N+ or M+ in 15 [15]. Median overall sur- 
vival was 17.7 months (stage I-III vs. IV 45.8 vs. 13.3) [15]. Five of the 16 patients 
with potentially surgically resectable plasmacytoid urothelial carcinoma 
(pT4aNOM0 or less) received neoadjuvant chemotherapy, 10 underwent initial sur- 
gery and 1 was treated only with transurethral resection of bladder tumour [15]. 
Despite pathological down staging in 80% of the patients who received neoadjuvant 
chemotherapy, relapses were common [15]. There was no survival difference 
between patients treated with neoadjuvant chemotherapy or initial surgery, although 
7 received adjuvant chemotherapy [15]. Surgical up staging with positive margins 
was also common for surgery alone. The most common site of recurrence was in the 
peritoneum (19 of 23 patients) with relapses even in those with a pathological com- 
plete response at surgery [15]. In patients who presented with metastatic disease and 
were treated with chemotherapy median survival was 12.6 months. 

The clinical significance of the plasmacytoid variant (PCV) in urothelial carci- 
noma (UC) is currently lacking [16]. Patients with PCV UC were more likely to 
have advanced tumour stage (p = 0.001), positive lymph nodes (p = 0.038), and 
receive neoadjuvant chemotherapy than those with pure UC (46% vs. 22%, 
p < 0.0001) [16]. The rate of positive soft tissue surgical margins was over five times 
greater in the PCV UC group compared with the pure UC group (21% vs. 4.1%, 
respectively, p < 0.0001) [16]. Median OS for the pure UC versus the PCV patients 
were 8 year and 3.8 year, respectively [16]. On univariable analysis, PCV was asso- 
ciated with an increased risk of overall mortality (hazard ratio = 1.34, 95% confi- 
dence interval: 1.02-1.78, p = 0.039) [16]. However, on multivariable analysis 
adjusted for age, sex, neoadjuvant chemotherapy received, lymph node status, 
pathologic stage, and soft margin status, the association between PCV and OS was 
no longer significant (hazard ratio = 1.06, 95% confidence interval: 0.78, 1.43, 
p =0.7) [16]. 

Data regarding PUC shows that this neoplasia presents a distinctive clinical out- 
come represented by aggressive behaviour and poor survival rate [17]. Da Fonseca 
reported a case of a 57-year-old male patient with a 3-month history of haematuria 
and pelvic pain [17]. Radical cystectomy with lymphadenectomy was performed 
and pathological examination showed a pT3pNO PUC of the bladder [17]. The 
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patient remained free of recurrence for 8 months, but the disease recurred involving 
the abdominal wall and subcutaneous tissue [17]. Chemotherapy provided a posi- 
tive clinical response and relief of symptoms [17]. This highlights the aggressive- 
ness of this rare variant of bladder cancer and recommend radical surgery and 
multidisciplinary management of this neoplasm [17]. 
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11.1 Histopathology of Micropapillary Bladder Carcinoma 


The micropapillary variant of urothelial carcinoma (MPUC) is a rare but well- 
recognized tumour [1]. It is more aggressive compared to conventional urothelial 
carcinoma. They demonstrate variable keratin 7, keratin 20 and human epidermal 
growth factor receptor 2 (Her 2)neu expression [1]. The tumour presents with hae- 
maturia [1]. The micropapillary pattern was seen in 20-95% [1]. All showed exten- 
sive lymphatic emboli with detrusor muscle invasion [1]. Lymph node metastasis 
was present in all except one. They all underwent cystoprostatectomy [1]. Keratin 7 
and abluminal pattern of EMA positivity were seen in 100%. Keratin 20 was posi- 
tive in five cases (71%). Her 2neu positivity was seen in four cases [1]. Three 
patients died 2, 3, and 6 months after initial diagnosis—two were Her 2 positive, 
one was Her 2 negative [1]. There was no clear prognostic significance of Her 2 
positivity. 

Micropapillary carcinoma (MPC) is so aggressive and needs early recognition 
and treatment [2]. González-Peramato et al. [2] determined whether this can be 
recognized with cytology. On histology, 14 cases were infiltrative, while 6 were 
exclusively superficial [2]. Cytology was characterized by numerous small, cohe- 
sive groups and single neoplastic cells [2]. Pseudopapillae were present in 17 cases 
and in 9 they were a relevant finding. Morules were present in 15 cases. Isolated 
microacini were seen in 14 cases. Infiltrative tumours showed more neoplastic 
groups [2]. Cellular atypia was prominent in 17 cases. In 15 cases, a cytologic diag- 
nosis of urothelial carcinoma was made. One case was diagnosed as adenocarci- 
noma. The remaining 4 cases were considered suspicious of malignancy [2]. 

Immunohistochemical staining demonstrated that both micropapillary and asso- 
ciated conventional urothelial carcinomas were positive for MUC1 and 2, cytokera- 
tin 7, PTEN, p53, and Ki-67. Her2Neu, uroplakin, cytokeratin 20, 34betaE12, 
CA125, and p16 were positive in 4, 10, 8, 7, 3, and 3 cases, respectively [3]. 
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MUCSA, MUC6, and CDX2 were negative in all micropapillary cases [3]. Follow-up 
information was available in all cases (range, 2-21 months; mean, 10 months) [3]. 
Eleven of patients died of disease from 2 to 14 months, and 2 patients were alive 
with disease at 14 and 21 months. Univariate statistical analysis showed survival 
differences between invasive micropapillary and conventional urothelial carcino- 
mas (p < 0.0001) [3]. 


11.2 Clinical Presentation of Micropapillary Bladder Cancer 


Kumari reported the case of a 58-year-old man who presented with macroscopic 
haematuria [4]. The diagnosis was high-grade urothelial carcinoma and with recur- 
rence after 16 months [4]. Histopathology after transurethral biopsy revealed a non- 
muscle invasive high-grade bladder tumour at first presentation [4]. The 
histopathology demonstrated a recurrent high-grade, muscle invasive, micropapil- 
lary variant of urothelial carcinoma with focal adenomatous morphology. 
Immunohistochemical expression of CK7/CK20, negativity for PSA, AMACR, and 
CDX2 aided in identifying the primary tumour. Radical cystectomy was performed. 
The patient had no distant metastases on follow-up. 

Sanjo reported a case of metastatic micropapillary variant of the bladder. This 
progressed from low grade non-muscle invasive bladder carcinoma, highlighting 
how aggressive the disease process can be [5]. Lung, para-aortic and pelvic lymph 
nodes metastatic lesions were found in a 62-year-old woman, after non-muscle 
invasive bladder carcinoma [5]. The bladder wall was thickened on computerized 
tomography (CT). Transurethral resection of bladder tumour (TURBT) was con- 
ducted 12 months apart, followed by intravesical therarubicin and bacille Calmette- 
Guérin therapy, respectively [5]. Both TURBT specimens showed low grade, 
non-muscle invasive urothelial carcinoma. The thickened bladder wall was resected 
transurethrally and the pathological examination revealed that the recurrent tumour 
was entirely composed of micropapillary variant component [5]. There must have 
been tiny lesions of a micro papillary variant component after the second 
TURBT. Several reports suggest that intravesical BCG therapy was ineffective for 
micropapillary variant. So the UC component was substituted for micropapillary 
component [5]. 

A 69-year-old man was admitted with lymphatic oedema of left arm [6] and a 
past history of TURBT 5 years ago, a urothelial carcinoma with micropapillary vari- 
ant, G3 = G2, pT1 [6]. CT scan revealed bladder tumour with invasion of the rec- 
tum, and multiple lymph nodes swelling in the axilla, retroperitoneum and pelvis 
(cT4bN3M1) [6]. Biopsies were taken of the bladder wall and the left axillary 
lymph nodes. Histology revealed micropapillary carcinoma [6]. Five courses of 
gemcitabine plus cisplatin (GC therapy) were administered. The bladder tumour 
and lymph node metastases reduced remarkably, with serum CA19-9 level decreas- 
ing from 172,000 to 106 U/ml [6]. Unfortunately, the patient died from recurrence 
23 months after the start of GC therapy [6]. 
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11.3 Clinical Risk Stratification in Micropapillary 
Bladder Cancer 


Fernandez analysed survival in clinically localised, surgically resectable micropap- 
illary bladder cancer (MPBC) [7]. This was in radical cystectomy (RC) with and 
without neoadjuvant chemotherapy (NAC) and then they looked to develop risk 
stratification based on outcome data [7]. For the entire cohort, estimated 5-year 
overall survival and disease-specific survival (DSS) rates were 52% and 58%, 
respectively [7]. CART analysis identified three risk subgroups: low-risk: cT1, no 
hydronephrosis; high-risk: >cT2, no hydronephrosis; and highest-risk: cTany with 
tumour-associated hydronephrosis [7]. The 5-year DSS for the low-, high-, and 
highest-risk groups were 92%, 51%, and 17%, respectively (p < 0.001) [7]. Patients 
down-staged at RC <pT1 regardless of the use of NAC had the best survival (5-year 
DSS of 96% vs. 45% for those not down-staged; p < 0.001). Those who were not 
down-staged despite NAC had 5-year DSS of only 17% [7]. 


11.4 Survival Outcomes in Micropapillary Bladder Cancer 


Vourganti elucidated the oncologic behaviour of micropapillary urothelial bladder 
carcinoma (MPBC) [8]. MPBC presented with more high grade (86.1% vs. 38.7%, 
p < 0.0001) and more high stage disease (40.8% NMI vs. 90.4% NMI, p < 0.0001) 
than UC [8]. Low grade (LG) NMI MPBC had worse OS and CSS compared to LG 
UC (p = 0.0037, p < 0.0001 respectively), and did no better than high grade (HG) 
NMI MPBC [8]. No difference was detected between HG NMI MPBC and HG 
NMI UC pts. A CPH model controlling for stage, grade, treatment, age, race, and 
sex detected no significant survival difference in MPBC vs. UC (HR 1.04, 
p = 0.7966) [8]. For NMI MPBC (n = 49), only 4 patients underwent definitive 
therapy, of whom none died of disease. However, in those not receiving definitive 
therapy (n = 45), 7 cancer specific deaths occurred (15.6%) [8]. 

Wang examined the epidemiology, natural history, and prognostic factors of 
MPBC using a population-based registry [9]. MPBC accounted for approximately 
0.01% of primary bladder tumours [9]. 56.1% had muscle invasive disease. 75.5% 
had poor or undifferentiated histology. 30.6% had a radical or partial cystectomy 
[9]. The 1-, 3-, and 5-year overall survival rates for the SEER cohort were estimated 
at 84.5%, 57.3%, and 42.3%, respectively [9]. On multivariate analysis, tumour 
stage and marital status were the most significant predictors for cancer-specific sur- 
vival [9]. When comparing published single-institution studies to the SEER cohort, 
significant differences existed in demographic characteristics including age at diag- 
nosis, male-to-female ratio, tumour stage, cystectomy treatment, and survival out- 
comes, likely reflecting differences in practice patterns [9]. This is the first 
population-based study to analyse MPBC’s epidemiology, tumour characteristics, 
and survival rates. Emphases on early detection, cystectomy, and multimodality in 
treatment are needed [9]. 
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Micropapillary carcinoma (MPC) is an aggressive variant of urothelial carcinoma 
(UC) [10]. In the TURBT, 12 had pTa, 33 pT1 and 27 pT2 tumours with 23% also 
displaying urothelial carcinoma in situ (CIS) [10]. On cystectomy, the MPC compo- 
nent was upstaged in 79% [10]. Twenty-five (35%) had metastases at presentation or 
nodal metastases at cystectomy and 27 patients (38%) died of disease [10]. Mean 
survival was 17.8 months. Of 12 pTa MPC cases, 8 were treated with cystectomy, all 
displaying invasive carcinoma including 5 (62%) with pT2—pT4 disease [10]. Three 
(25%) of these patients died of disease. Seven patients had a MPC component of 
<10% all had cystectomy [10]. Six of these had invasive carcinoma including 2 (33%) 
with pT2—pT4 disease. One (15%) of these patients died of disease. 


11.5 Neoadjuvant Chemotherapy in Micropapillary 
Bladder Cancer 


Meeks describe the pathological outcomes of muscle-invasive micropapillary blad- 
der cancer with neoadjuvant chemotherapy [11]. A total of 82 patients with muscle- 
invasive micropapillary bladder cancer were treated [11]. Neoadjuvant chemotherapy 
was initiated in 29 (66%) patients and all patients underwent RC (93%) or partial 
cystectomy (7%) [11]. Micropapillary histology was diagnosed at resection in 37 
(84%) patients [11]. Final RC pathology revealed pTO in 15 (34%) patients and 
positive lymph nodes in 13 (31%) patients [11]. Down-staging to pTO occurred in 
13 (45%) with neoadjuvant chemotherapy compared with 2 (13%) who had none 
(p = 0.049) [11]. pTO disease with micropapillary histology had higher overall sur- 
vival rates (25% vs. 92%) and lower rates of recurrence (21% vs. 79%) [11]. 


11.6 Trimodal Therapy in Micropapillary Bladder Cancer 


Sui sought to use a population-level cancer database to assess survival outcomes in 
patients treated with surgery, radiation therapy and/or chemotherapy [12]. Overall 869 
patients with MPBC and 389,603 patients with UC met the inclusion criteria [12]. 
Median age of the MPBC cohort was 69.9 years (58.9-80.9) with the majority of the 
cohort presenting with high-grade (89.3%) and muscle invasive or locally advanced 
disease (47.6%) [12]. For cT1 MPBC, outcomes of RC and BPS were not statistically 
different. For >cT2 disease, NAC showed a survival benefit compared with RC alone 
for UC but not for MPBC [12]. On multivariable analysis, MPBC histology indepen- 
dently predicted worse increased risk of death. On subanalysis of the MBC RC 
patients, NAC did not improve survival outcomes compared with RC alone [12]. 


11.7 Surgical Outcomes in Micropapillary Bladder Cancer 
Li investigated the clinico-pathological characteristics, treatment, and prognosis of 


MPBC to improve the understanding of this invasive disease. 81.8% had cT1 above 
or with lymph node and distant metastasis (CT2NO in 18.2%, cT3-4N0 in 13.6%, 
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cTanyN+ in 43.2%, and cTanyM-+ in 6.8%) [13]. There was a high grade in 70.5% 
of patients. Lymphovascular invasion (LVI) was present in 61.4%and LVI in cT2 
was more common than in cT1 (71.4% vs. 22.2%). 52.3% had radical cystectomy 
(RC) [13]. At 16 months, 77.3% developed distant metastases, and 47.7% died of 
the disease [13]. The mean overall survival (OS) was 28.9 months and the median 
OS was 20 months, and the amount of micropapillary (MPP) is correlated inversely 
with prognosis [13]. 

Jackson reviewed the outcomes of micropapillary urothelial carcinoma (MPUC) 
[14]. Sixteen of 40 patients died after a median follow-up of 37 months [14]. Tumour 
stage was strongly predictive of OS (p < 0.0001). LVI was associated with increased 
mortality (hazard ratio 12.4, 95% CI: 3.5-44.5, p = 0.0001), higher pathological 
stage (p = 0.001), lymph node involvement (p = 0.001) and iMP differentiation 
(p = 0.006) [14]. In NMI cases not undergoing cystectomy (n = 17), NMI-sMP 
compared with NMI-iMP differentiation was associated with an improved OS when 
compared with iMP (63 vs. 47 months, p = 0.05) [14]. 

Willis reported on cT1 micropapillary bladder cancer [15]. In this cohort of 72 
patients, 40 received primary intravesical bacillus Calmette-Guérin and 26 under- 
went up-front radical cystectomy [15]. Of patients who received bacillus Calmette- 
Guérin 75%, 45% and 35% experienced disease recurrence, progression and lymph 
node metastasis, respectively [15]. Up-front cystectomy had improved survival 
compared to treatment with primary bacillus Calmette-Guérin (5-year disease spe- 
cific survival 100% vs. 60% p = 0.006). Delayed cystectomy after recurrence had a 
5-year disease specific survival 62% (p = 0.015) [15]. Prognosis was especially poor 
in cases who waited for progression before undergoing radical cystectomy. The esti- 
mated 5-year disease specific survival was 24% with a median survival of 35 months 
[15]. Up-front cystectomy had pathological up-staging in 27%, including 20% with 
lymph node metastasis [15]. 

Kamat reviewed the records of 100 consecutive patients with micropapillary 
bladder cancer [16]. The TNM stage of disease at the time of presentation was Ta in 
5 patients, carcinoma in situ (CIS) in 4 patients, T1 in 35 patients, T2 in 26 patients, 
T3 in 7 patients, T4 in 6 patients; N+ in 9 patients, and M+ in 8 patients [16]. 
Kaplan-Meier estimates of 5-year and 10-year overall survival (OS) rates were 51% 
and 24%, respectively [16]. Bladder-sparing therapy with intravesical bacillus 
Calmette-Guerin therapy was attempted in 27 of 44 patients with nonmuscle- 
invasive disease. Sixty-seven percent (18 patients) developed disease progression 
(>cT2), including 22% who developed metastatic disease [16]. Of 55 patients 
undergoing radical cystectomy for surgically resectable disease (<cT4a), 23 
received neoadjuvant chemotherapy and 32 were treated with initial cystectomy, 
with no significant difference noted in stage distribution between the two groups 
[16]. For the 23 patients treated with neoadjuvant chemotherapy, the median OS 
was 43.2 months with 32% of patients still alive at 5 years [16]. For the 32 patients 
treated with initial cystectomy, the median survival had not been reached at the time 
of last follow-up, with 71% still alive at 5 years [16]. 
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11.8 Adjuvant Therapy in Micropapillary Bladder Cancer 


Micropapillary bladder cancer is a rare and aggressive variant of urothelial carci- 
noma [17]. A retrospective review of our experience in management of patients with 
muscle-invasive or metastatic micropapillary bladder cancer was performed to bet- 
ter define the behavior of this disease [17]. Mean patients age was 60 years. The 
majority of patients (72%) were diagnosed after 2004 [17]. After a median follow- 
up of 31.7 months, median overall survival was 19 months. Two patients presented 
with stage II, one with stage III and eight with stage IV disease. All five patients 
who had node positive metastases and treated with radical surgery and adjuvant 
chemotherapy relapsed and had a disease free survival of 9.6 months [17]. 

Masson-Lecomte assessed the oncological outcomes of radical cystectomy (RC) 
and adjuvant chemotherapy to treat muscle-invasive bladder cancer (MIBC) with a 
micropapillary component (MPC), and to compare outcomes with those from pure 
urothelial carcinoma (PUC) [18]. Median survival was 29 months in the MPC ver- 
sus 31 months in the PUC group [18]. The median number of treatment cycles 
administered was 6 (3—8) in the PUC versus 5 (3-8) in the MPC group (p = 0.45) 
[18]. Five-year disease-free recurrence and cancer-specific survival (CSS) rates 
were 15% and 24%, respectively, in the MPC versus 42% and 47%, respectively, in 
the PUC group (p = 0.007 and 0.058) [18]. In multivariate analyses, ASA score, soft 
tissue surgical margins, and MPC were associated with disease recurrence 
(p = 0.022, 0.001, and 0.015, respectively) [18]. 
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and Diagnosis 


Bladder cancer is the fourth most common cancer with an estimated 15,580 deaths 
in 2014 [1]. Initial presentation is usually with clinically localized disease [1]. Once 
bladder cancer invades beyond the muscularis propria, the likelihood of develop- 
ment of metastatic disease increases substantially [1]. In the case of histological 
variants, presentation is very often muscle invasive. 


12.1 Clinical Presentation of Bladder Cancer 


Haematuria has a prevalence of 0.1-2.6% [2]. Twenty percent of patients with hae- 
maturia have a urological tumour. Twenty percent will have significant underlying 
pathology [2]. Haematuria is the ‘classic’ presentation, 70-80% will have painless, 
visible haematuria [2]. Ramirez determined whether the severity of haematuria 
(microscopic or gross) impacted disease stage [3]. Presentation was with visible 
haematuria (GH; 1083, 78.3%), microscopic haematuria (MH; 189, 13.7%) or with- 
out haematuria (112, 8.1%) [3]. High-grade disease was found in 64% and 57.1%, 
respectively. Severity of haematuria was not associated with higher grade disease 
[3]. Stage of disease for MH was Ta/carcinoma in situ (CIS) in 68.8%, T1 in 19.6%, 
and >T2 in 11.6% [3]. Stage of disease at diagnosis for GH was Ta/CIS in 55.9%, 
T1 in 19.6%, and >T2 in 17.9% [3]. On multivariate analyses, GH was associated 
with >T2 disease (odds ratio 1.69, 95% confidence interval 1.05-2.71, p = 0.03) [3]. 
Earlier detection of disease, could influence survival [3]. 

Cha hypothesized that in asymptomatic haematuria, the risk of bladder cancer 
can be predicted with high accuracy [4]. Of the 1182 subjects who presented with 
asymptomatic haematuria, 245 (20.7%) had bladder cancer. Increasing age 
(OR = 1.03, p < 0.0001), smoking history (OR = 3.72, p < 0.0001), gross haematuria 
(OR = 1.71, p = 0.002), and positive cytology (OR = 14.71, p < 0.0001) were inde- 
pendent predictors of bladder cancer [4]. The multivariable model achieved 83.1% 
accuracy for predicting the presence of bladder cancer [4]. 
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Ordell Sundelin investigated asymptomatic microscopic haematuria, and if this 
was predictive of urinary tract cancer [5]. In total, 1305 patients (492 males and 813 
females) were included [5]. Eleven patients (0.8%) were diagnosed with cancer, 
including non-invasive Ta bladder cancer (n = 6), invasive bladder cancer (n = 2) 
and carcinoma in situ (n = 1) [5]. None of the patients had renal cancer or upper 
urinary tract tumours as the final diagnosis [5]. 

Diagnosis is dependent on investigation of symptoms, most commonly visible 
haematuria [6]. 

Non-visible haematuria was associated with bladder cancer: odds ratio (OR) 20 
(95% confidence interval [CI] = 12-33) [6]. The PPV of non-visible haematuria was 
1.6% (95% CI = 1.2-2.1) in those aged >60 years and 0.8% (95% CI = 0.1-5.6) in 
40-59-year-olds [6]. The PPV of visible haematuria was 2.8% (95% CI = 2.5-3.1) 
and 1.2% (95% CI = 0.6-2.3) for the same age groups respectively [6]. Both non- 
visible and visible haematuria are associated with bladder cancer. Visible haematu- 
ria confers nearly twice the risk of cancer compared with the non-visible form [6]. 

Bladder cancer can also present as perineal pain and priapism [7]. This has been 
treated with radiotherapy to the whole penis. This gives rapid clinical benefit and 
persistent control of the disease [7]. Penile metastases are very rare. No consensus 
exists on treatment, but radiotherapy is a promising treatment to palliate pain and 
control the disease [7]. 

Bladder cancer can present as LUTS, but this was thought to be low [8]. Dobbs 
evaluated the prevalence and clinical characteristics and LUTS in the absence of 
gross or microscopic haematuria in bladder cancer diagnostics [8]. 4.1% (14/340) 
presented solely with LUTS [8]. Of the 14 patients presenting with LUTS, 9 
(64.3%), 4 (28.6%), and | (7.1%) presented with clinical stage Ta, carcinoma in Situ 
(CIS), and T2 disease [8]. Recurrence occurred in 7 (50.0%), with progression 
occurring in | (7.1%). Eleven (78.6%) are alive and currently disease free, and 3 
(21.4%) had died, with only | (7.1%) death attributable to bladder cancer [8]. 


12.2 Diagnosis and Assessment in Bladder Cancer 


Bladder cancer most commonly presents with asymptomatic haematuria, leading to 
diagnostics-cystoscopy, renal function testing, and upper urinary tract imaging. This 
should occur in adults 45 years and older and in those with irritative voiding symp- 
toms, risk factors for bladder cancer, or gross haematuria [9]. Transurethral resec- 
tion of the bladder tumour allows for definitive diagnosis, staging, and primary 
treatment [9]. Non-muscle-invasive disease is treated with transurethral resection. 
This can be followed by intravesical bacille Calmette-Guérin or intravesical chemo- 
therapy [9]. Bladder cancer with muscle invasion is treated with radical cystectomy 
and neoadjuvant chemotherapy due to higher rates of progression and recurrence [9]. 

Five percent of asymptomatic microscopic haematuria will have tumour present 
[10]. Persistent microscopic haematuria with urinary tract infection requires inves- 
tigation [10]. The upper urinary tract is best evaluated with multiphasic computed 
tomography urography, to identify renal and ureteral lesions [10]. The lower urinary 
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tract is assessed cystoscopy for urethral stricture disease, benign prostatic hyperpla- 
sia, and bladder cancer [10]. Voided urine cytology is no longer recommended as 
part of the routine evaluation of asymptomatic microscopic haematuria, unless there 
are risk factors for malignancy [10]. 

Viswanath assessed routine urine cytology in primary evaluation at a one-stop 
haematuria clinic [11]. Overall, 986 samples of urine were sent for cytology [11]. In 
126 patients, the report was abnormal; of these 71 were found to have bladder tran- 
sitional cell carcinoma by flexible cystoscopy and 3 had upper tract transitional cell 
carcinoma diagnosed radiologically [11]. The remaining 52 patients with abnormal 
cytology were not found to have cancer on further investigations. 


12.3 The Role of Haematuria Clinics in Bladder Cancer 


Elmussareh reviewed haematuria referrals to evaluate the pattern of referrals and the 
cancer detection rates [12]. The study included 1577 patients [12]. Of these, 56.4% 
had visible haematuria (VH) and 43.6% had non-visible haematuria (NVH). In 
total, 228 malignancies were detected (14.5% cancer detection rate) [12]. Overall, 
11.2% had bladder cancer, 1.8% renal cancer and 0.4% upper tract transitional cell 
carcinoma [12]. In the VH group, 205 malignancies were detected (23% cancer 
detection rate) [12]. The detection rate was higher for asymptomatic VH (24.6%) 
than for those with symptomatic VH (15.4%) [12]. The cancer detection rate for 
symptomatic NVH was 9.1% [12]. For asymptomatic NVH, the cancer detection 
rate was only 1.5% [12]. The overall cancer detection rate of 14.5%, and 23% for 
VH is an important validation of previous studies [12]. A cancer detection rate of 
greater than 30% was present in VH over 70 years old [12]. 

McCombie examined delays in diagnosis and initial treatment of patients with 
bladder cancer [13]. Of 1365 attendances, 151 were diagnosed with a bladder 
tumour [13]. For visible haematuria the median (range) waiting time from initial 
bleeding to surgery was 69.5 (9-1165) days [13]. Reasons for prolonged waiting 
times included poor public awareness, patient fear and anxiety, delayed and non- 
referral from primary care, administrative delays, and resource limitations [13]. 
Many patients experience significant delays in the diagnosis and treatment of their 
bladder cancer [13]. 

Sapre, report the outcomes of the first 3 years of a dedicated haematuria clinic 
[14]. A total of 643 patients were seen with non-visible (170, 26%) and visible hae- 
maturia (463, 72%) [14]. Sixty-five (10%) were diagnosed with urothelial carci- 
noma. Sixty-three percent had lower tract disease [14]. Forty-eight percent of the 
bladder urothelial carcinomas were invasive or high-grade [14]. Moving towards a 
‘one-stop’ approach are helping to further decrease the number of patients requiring 
a second clinic visit [14]. 

Nilbert assessed a national healthcare intervention to reduce the time between 
diagnosis and treatment of urinary tract malignancy [15]. Bladder cancer was the 
most common malignant diagnosis (83%) [15]. Cancers were diagnosed in 23% of 
males and 13% of females and showed a strong correlation with age: cancer 
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diagnosis in 2% aged <50 years and in 44% aged >90 years [15]. Results were 
affected by bacteriuria but not by anticoagulant medication, with 12%/22% and 
19%/19% cancer detection, respectively [15]. The standardized care pathway short- 
ened the diagnostic delay to a median of 25 days compared to 35 days for regular 
referral (p = 0.01) [15]. 


12.4 Bladder Cancer Screening 


No major organization recommends screening asymptomatic adults for bladder can- 
cer, and the U.S. Preventive Services Task Force concluded that current evidence is 
insufficient to assess the balance of benefits and harms of screening. No major orga- 
nization recommends screening asymptomatic adults for bladder cancer [9]. 


12.5 Biomarkers in Bladder Cancer Diagnostics 


Precision medicine can improve management by guiding therapy based on molecu- 
lar characteristics [16]. In bladder cancer, application of biomarkers appears espe- 
cially promising [16]. The high heterogeneity and recurrence rates, suggest precise 
intervention, continuous monitoring, and the development of alternative treatment 
could be accomplished by proteomics-guided personalized approaches [16]. This 
notion is backed by studies presenting biomarkers that are of value in patient strati- 
fication and prognosis, and by recent studies demonstrating the identification of 
promising therapeutic targets [16]. 

With a lack of disease-specific symptoms, diagnosis and follow-up of bladder 
cancer has remained a challenge [17]. Numerous molecular assays for diagnostics 
have been developed and assessed regarding clinical use [17]. These assays have 
superior sensitivity compared to urine cytology, yet none are included in clinical 
guidelines [17]. The reason for this is lack of incorporation into clinical decision- 
making so far [17]. Current data suggest that some markers may have a role in 
screening and surveillance [17]. 

O’Sullivan investigated whether the RNA assay uRNA® and its derivative 
Cxbladder® has greater sensitivity for the detection of bladder cancer than cytology, 
NMP22™ BladderChek™ and NMP22™ ELISA, and the role in risk stratification 
[18]. uRNA detected 41 of 66 urothelial carcinoma cases (62.1% sensitivity, 95% 
CI 49.3-73.8) compared with NMP22 ELISA (50.0%, 95% CI 37.4—62.6), 
BladderChek (37.9%, 95% CI 26.2—50.7) and cytology (56.1%, 95% CI 43.8-68.3) 
[18]. Cxbladder, which was developed on the study data, detected 82%, including 
97% of the high-grade tumours and 100% of tumours stage 1 or greater [18]. The 
cutoffs for uRNA and Cxbladder were prespecified to give a specificity of 85% [18]. 
The specificity of cytology was 94.5% (95% CI 91.9-96.5), NMP22 ELISA 88.0%, 
(95% CI 84.6-91.0) and BladderChek 96.4% (95% CI 94.2—98.0) [18]. Cxbladder 
distinguished between low grade Ta tumours and other detected urothelial carci- 
noma with a sensitivity of 91% and a specificity of 90% [18]. 
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12.6 Guidelines and Diagnostics in Bladder Cancer 


Karl determined the adherence to guideline recommendations, performing a large 
retrospective database analysis [19]. There was a significant trend over the years to 
a higher use of cytologic analysis, standard urinalysis, and CT/MRI [19]. A signifi- 
cant trend toward a lower rate of IVP and a stable use of RPG was observed [19]. 
Despite published recommendations on the initial investigations, less than half 
received all the factors required for an initial diagnosis of bladder cancer [19]. 
Greater adherence to recommendations may ensure best treatment and outcomes 
[19]. Appropriate treatment is critical to patient outcomes, because evidence-based 
therapeutic management can be practiced only if an accurate assessment of the dis- 
ease takes place at the time of initial diagnosis [19]. 

In 2007 the World Cancer Research Fund (WCRF) and the American Institute of 
Cancer Research (AICR) issued 8 recommendations (plus 2 special recommenda- 
tions) on diet, physical activity, and weight management for cancer prevention on 
the basis of the most comprehensive collection of available evidence [20]. 
Concordance with WCRF/AICR recommendations demonstrated the score was sig- 
nificantly associated with decreased risk of cancer [20]. Adherence to the WCRF/ 
AICR recommendations for cancer prevention may lower the risk of developing 
most types of cancer. 


12.7 Diagnostic Imaging in Bladder Cancer 


Trinh determine test characteristics of CT urography for detecting bladder cancer in 
patients with haematuria and those undergoing surveillance, and to analyze reasons 
for false-positive and false-negative results [21]. Ninety-five bladder cancers were 
detected. CT urography accuracy: was 91.5% (650/710), sensitivity 86.3% (82/95), 
specificity 92.4% (568/615), positive predictive value 63.6% (82/129), and negative 
predictive value was 97.8% (568/581) [21]. Of 43 false positives, the majority of 
interpretation errors were due to benign prostatic hyperplasia (n = 12), trabeculated 
bladder (n = 9), and treatment changes (n = 8) [21]. CT urography is an accurate test 
for diagnosing bladder cancer; however, in protocols relying predominantly on 
excretory phase images, overall sensitivity remains insufficient to obviate cystos- 
copy [21]. Awareness of bladder cancer mimics may reduce false-positive 
results [21]. 

Gandrup compared split-bolus computed tomography urography (CTU), mag- 
netic resonance urography (MRU) and flexible cystoscopy in patients with macro- 
scopic haematuria regarding the diagnosis of bladder tumours [22]. At flexible 
cystoscopy, MRU and CTU, 32, 19 and 15 bladder lesions were identified, respec- 
tively [22]. Histopathology showed that 13 of the 29 biopsied lesions were transi- 
tional cell carcinomas [22]. Compared with the histopathology, the sensitivity and 
specificity for detection of tumours by CTU and MRU were 61.5% and 94.9%, and 
79.9% and 93.4%, respectively [22]. False-positive detection of bladder tumours, 
compared with histopathology, was reported in seven CTUs and nine MRUs, 
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whereas the number of false-negative findings was five for CTUs and three for 
MRUs [22]. 

Blick evaluated the diagnostic accuracy of CT urography in patients with visible 
haematuria aged >40 years and to determine if CT urography has a role for diagnos- 
ing bladder cancer [23]. 

The prevalence of bladder cancer in the clinical cohort was 20% (156/778). For 
the diagnostic strategy using CT urography sensitivity was 1.0 (95% confidence 
interval [CI] 0.98—1.00), specificity was 0.94 (95% CI 0.91-0.95), the positive pre- 
dictive value (PPV) was 0.80 (95% CI 0.73—0.85) and the negative predictive value 
(NPV) was 1.0 (95% CI 0.99-1.00) [23]. For the diagnostic strategy using CT urog- 
raphy as a replacement test for flexible cystoscopy sensitivity was 0.95 (95% CI 
0.90-0.97), specificity was 0.83 (95% CI 0.80-0.86), the PPV was 0.58 (95% CI 
0.52-0.64), and the NPV was 0.98 (95% CI 0.97-0.99) [23]. Similarly using flexi- 
ble cystoscopy for diagnosing bladder cancer sensitivity was 0.98 (95% CI 
0.94-0.99), specificity was 0.94 (95% CI 0.92-0.96), the PPV was 0.80 (95% CI 
0.73-0.85) and the NPV was 0.99 (95% CI 0.99-1.0) [23]. There is a clear advan- 
tage for the diagnostic strategy using CT urography and flexible cystoscopy as a 
triage test for rigid cystoscopy and follow-up. 

Gross and microscopic haematuria both are a common cause of referral for pri- 
mary diagnosis of bladder cancer [24]. Ahmed conducted a study to assess and 
compare the findings and diagnostic competency of transabdominal ultrasonogra- 
phy (US) versus cystourethroscopy for haematuria of lower urinary tract origin [24]. 
One hundred and nine patients were studied [24]. Fifty-four patients (49.5%) pre- 
sented with macroscopic haematuria, while 55 patients presented with microscopic 
haematuria [24]. The sensitivity and specificity of US in detecting prostate enlarge- 
ment, vesical stones, bladder wall tumour, cystitis and schistosomiasis were [(84, 
80%); (82.6, 97.7%); (64.7, 92.1%); (15.3, 96.8%); and (15.3, 98.9%)], respec- 
tively, as compared to cystoscopic diagnosis as the gold standard [24]. 


12.8 Novel Methods for Diagnosis of Bladder Cancer 


Although haematuria (blood in urine) is the most common symptom of bladder 
cancer, 70-98% of haematuria cases are benign [25]. These haematuria patients 
unnecessarily undergo costly, invasive, and expensive evaluation for bladder cancer 
[25]. Therefore, there remains a need for non-invasive office-based tests that can 
rapidly and reliably rule out bladder cancer in patients undergoing haematuria eval- 
uation [25]. Herein, a clinical assay for matrix metalloproteinases (“Ammps’’) is 
presented, which generates a visual signal based on the collagenase activity (in 
urine of patients) on the Ammps substrates [25]. Ammps substrates are generated by 
crosslinking gelatin with Fe(II) chelated alginate nanoparticles, which precipitate in 
urine samples [25]. The cleavage of gelatin-conjugated alginate (Fe(II)) nanoparti- 
cles by collagenases generates free-floating alginate (Fe(II)) nanoparticles that par- 
ticipate in Fenton’s reaction to generate a visual signal [25]. In a pilot study of 88 
patients, Ammps had 100% sensitivity, 85% specificity, and a negative predictive 
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value (NPV) of 100% for diagnosing bladder cancer [25]. This high NPV can be 
useful in ruling out bladder cancer in patients referred for haematuria evalua- 
tion [25]. 

Wang determined the clinical bladder cancer-specific antigen-1 (BLCA-1) in the 
diagnosis of bladder cancer (BC) [26]. Urine BLCA-1 levels in BC patients were 
significantly higher than that found in healthy controls (p < 0.01) [26]. BLCA-1 
levels in the urine of patients without mucus membrane invasion (Ta) were signifi- 
cantly different from urine levels found in patients with mucus membrane invasion 
(T1-T4; p = 0.022). BLCA-1 levels in the serum of patients without muscular coat 
invasion (Ta—T1) were significantly different than serum levels of patients with 
muscular coat invasion (T2-T4; p = 0.042) [26]. Clinical detection of serum and 
urine BLCA-1 protein levels showed a high level of sensitivity and specificity in 
diagnosing BC [26]. 


12.9 Gender Discrepancies in Bladder Cancer Diagnostics 


The incidence of bladder cancer is three to four times greater in men than in women 
[27]. However, women are diagnosed with more advanced disease at presentation 
and have less favourable outcomes after treatment [27]. It has been shown that the 
gender difference in bladder cancer incidence is independent of differences in expo- 
sure risk, including smoking status [27]. Importantly, gender differences exist in the 
timeliness and completeness of haematuria evaluation, with women experiencing a 
significantly greater delay in urologic referral and undergoing guideline-concordant 
imaging less frequently [27]. Correspondingly, women have more advanced tumours 
at the time of bladder cancer diagnosis. Interestingly, higher cancer-specific mortal- 
ity has been noted among women even after adjusting for tumour stage and treat- 
ment modality [27]. 

Men are diagnosed with bladder cancer at three times the rate of women [28]. 
However, women present with advanced disease and have poorer survival, suggest- 
ing delays in bladder cancer diagnosis [28]. Haematuria is the presenting symptom 
in most cases. Garg assessed gender differences in haematuria evaluation in older 
adults with bladder cancer [28]. Of 35,646 patients with a haematuria claim in the 
year preceding bladder cancer diagnosis 97% had a urology visit claim [28]. Mean 
time to urology visit was 27 days (range 0-377). Time to urology visit was longer 
for women than for men (adjusted HR 0.9, 95% CI 0.87—0.92) [28]. Women were 
more likely to undergo delayed (after greater than 30 days) haematuria evaluation 
(adjusted OR 1.13, 95% CI 1.07-1.21) [28]. These findings may explain stage dif- 
ferences in bladder cancer diagnosis and inform efforts to decrease gender dispari- 
ties in bladder cancer stage and outcomes [28]. 

Han assessed geographic variation in cystoscopy rates among women vs. men 
with suspected bladder cancer, lending insight into gender-specific differences in 
cystoscopic evaluation [29]. 

Overall, 173,551 women (n = 14.8 million) and 286,090 men (n = 11.5 million) 
underwent cystoscopy in 2014. While women received less cystoscopies compared 
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to men (mean 11.0 vs. 23.5 per 1000, p < 0.001), there was greater variation in cys- 
toscopy rates among women (coefficient of variation 27.5 vs. 23.5, p = 0.010) [29]. 
When restricting to ICD-9 codes for haematuria only, women continued to demon- 
strate greater variation in cystoscopy rates (coefficient of variation 27.8 vs. 24.2, 
p = 0.022) [29]. 
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A systematic review relating to bladder cancer screening was conducted. The search 
strategy aimed to identify all references related to bladder cancer AND screening. 
Search terms used were as follows: (Bladder cancer) AND (Screening). The follow- 
ing databases were screened from 1989 to June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMed 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science. 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
bladder cancer and screening. Papers were included if published after 1984 and had 
to be in English. Studies that did not conform to this were excluded. Only primary 
research was included (Fig. 13.1). The overall aim was to identify bladder cancer 
risk factors and epidemiology in muscle invasive disease. 

Abstracts were independently screened for eligibility by two reviewers and dis- 
agreements resolved through discussion or third party opinion. Agreement level was 
calculated using Cohen’s Kappa to test the intercoder reliability of this screening 
process . Cohens’ Kappa allows comparison of inter-rater reliability between papers 
using relative observed agreement. This also takes account of the comparison occur- 
ring by chance. The first reviewer agreed all 40 papers to be included, the second, 
agreed on 40. Cohens kappa was therefore 1.0. 
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Potentially relevant studies to be 
included in the systematic review 
for analysis (n=40) 


Potentially relevant studies 
identified through database 
searching and their titles & 
abstracts independently 
screened by 2 reviewers 

(n=539 ) 


e Papers excluded as not 
related to search terms 


e Studies excluded with (n=0) 


reasons; either 
duplicates, not 
conforming to eligibility 
criteria (nN=499) 


Potentially relevant studies identified 


Potentially relevant studies to be 
included in the systematic review 
for analysis (n=40) 


through other sources & independently 
screened by 2 reviewers (n=0) 


Fig. 13.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 


Data extraction was piloted by the researcher and amended in consultation with 
the research team (author and two academic supervisors). Data collected included 
authors, year and country of publication, study aims, setting, intervention aims, 
number of participants, study design, intervention components and delivery meth- 
ods, comparison groups and outcome measures, notes and follow-up questions for 
the authors. Studies were quality assessed using the PRISMA criteria for ran- 
domised controlled trials, Mays et al. [1, 2] for the action research and qualitative 
studies and the Critical Skills Appraisal programme for cohort studies. This was 
also applied to randomised controlled trials and qualitative studies. 

The search identified 539 papers (Fig. 13.1). All 40 mapped to the search terms 
and eligibility criteria. The current systematic reviews were examined to gain fur- 
ther knowledge about the subject. Three hundred and ninety papers were excluded 
due to not conforming to eligibility criteria or adding to the evidence. Of the 40 
papers left, relevant abstracts were identified and the full papers obtained (all of 
which were in English), to quality assure against search criteria. There was consid- 
erable heterogeneity of design among the included studies therefore a narrative 
review of the evidence was undertaken. There was significant heterogeneity within 
studies, including clinical topic, numbers, outcomes, as a result a narrative review 
was thought to be best. There were 34 cohort studies, with a moderate level of evi- 
dence, and 6 trials with a good level of evidence. These were from a range of coun- 
tries with minimal loss to follow-up. All participants were identified appropriately. 


13.1 Systematic Review Results 
13.1.1 Urinary Metabolomes in Bladder Cancer Screening 


Loras examined changes in the urinary metabolome of bladder cancer before and 
after TURBT and during surveillance [3]. Analysis of metabolic profiles, displayed 
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negative predictive values for low, low-intermediate, high-intermediate and high 
risk groups of 96.5%, 94.0%, 92.9% and 76.1% respectively [3]. Detailed analysis 
revealed several candidate metabolites—phenylalanine, arginine, proline and tryp- 
tophan metabolisms emerged as potential biomarkers [3]. These results give strong 
support for the clinical use of metabolomic profiling in assessing bladder cancer 
recurrence [3]. 


13.1.2 CellDetect in Bladder Cancer Screening 


Davis validated the performance of this assay in a controlled, blinded, multicenter 
study [4]. Two hundred and seventeen voided urine specimens were included [4]. 
Ninety-six (44%) were positive by histology and 121 (56%) were negative by either 
cystoscopy or histology [4]. The overall sensitivity of CellDetect was 84% [4]. The 
sensitivity for low-grade nonmuscle-invasive bladder cancer tumors was greater 
than this of BTA stat (78% vs. 54%), more than twofold higher compared with stan- 
dard cytology (33%, p < 0.05) [4]. The specificity was 84% in routine surveillance 
by cystoscopy [4]. At 9 months, 21% were positive CellDetect and negative refer- 
ence standard developed UCC, which was significantly higher compared with the 
5% of the true negative cases [4]. 


13.1.3 Blue Light Flexible Cystoscopy 


Daneshmand compared blue and white light flexible cystoscopy for the detection of 
bladder cancer during surveillance [5]. Following surveillance 103 of the 304 
patients were referred, 63 with confirmed malignancy, 26 with carcinoma in situ [5]. 
In 13 patients (20.6%, 95% CI 11.5-32.7) recurrence was seen only with blue light 
flexible cystoscopy (p < 0.0001) [5]. Five were confirmed as carcinoma in situ [5]. 
Operating room assessment confirmed carcinoma in situ in 26 of 63 patients (41%), 
which was detected only with blue light cystoscopy in 9 of the 26 (34.6%, 95% CI 
17.2-55.7, p < 0.0001) [5]. Blue light cystoscopy identified additional malignant 
lesions in 29 of the 63 patients (46%) [5]. The false-positive rate was 9.1% for white 
and blue light cystoscopy [5]. 

Nakai confirmed effectiveness in photodynamic diagnosis of bladder cancer 
using 5-aminolevulinic acid as part of a prospective multicenter non-randomized 
phase III trial [6]. The sensitivity of the fluorescent light source (79.6%) was signifi- 
cantly higher (p < 0.001) than white light source (54.1%) [6]. In total, 25.4% 
(46/181) of specimens were diagnosed as positive with only the fluorescent light 
source [6]. In 9 (15%) of 60 patients, the risk classification and treatment after 
TURBT were changed depending on the additional types of tumour diagnosed by 
the fluorescent light source [6]. The specificity of the fluorescent light versus white 
light source was 80.6% versus 95.5%. No grade 4 or 5 adverse events were noted 
[6]. Hypotension and urticaria were severe adverse events whose relationship to oral 
5-aminolevulinic acid could not be excluded [6]. 
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Smith evaluated blue-light flexible cystoscopy (BLFC) in surveillance for blad- 
der cancer with a high risk of recurrence [7]. A total of 304 patients were enrolled, 
103 were referred for investigation [7]. Sixty-three were found to have histologi- 
cally confirmed malignancy [7]. Pain levels were low, anxiety levels decreased after 
BLFC (A = —2.6), with a greater decrease in negative pathology results (p = 0.051) 
[7]. No differences in anxiety were noted or test performance (true-positive/false- 
positive) [7]. Most patients found BLFC ‘worthwhile’ (94%), would ‘do it again’ 
(94%) and ‘would recommend it to others’ (91%), with no differences based on 
BLFC results or test performance [7]. 

Inoue examined the utility and safety of photodynamic diagnosis (PDD) after 
oral administration of 5-aminolevulinic acid (5-ALA) (ALA-PDD) in bladder can- 
cer [8]. Regarding safety, the adverse drug reactions were observed as grade 1 pru- 
ritus in | patient (0.6%) [8]. Efficacy, specificity and positive predictability were 
lower than a WL-source, sensitivity was higher with FL-source than WL-source [8]. 
The proportion of tumours detected only by FL-cystoscopy was greater than the 
proportion of patients with tumours detected only by conventional WL-cystoscopy 
[8]. Moreover, not only sensitivity, but also the proportion of patients with tumours 
detected only by FL-cystoscopy, was highest among patients who received 5-ALA 
at >20 mg/kg/body [8]. 

Daniltchenko conducted a prospective randomized trial comparing bladder 
tumour resection (TUR) under standard white light versus ALA induced fluores- 
cence were evaluated [9]. Median time to recurrence was 5 months in the standard 
and 12 months in the ALA group. Recurrence-free survival was 25% in the standard 
group versus, 41% in the ALA group. The recurrence rate at 2, 12, 36 and 60 months 
after initial TUR was 41%, 61%, 73% and 75%, and 16%, 43%, 59% and 59% in 
the white light and ALA groups, respectively. The total number of recurrences were 
82 in the standard and 61 in the ALA group. Tumour progression occurred in 9 
patients in the standard and 4 in the ALA group. Cost analysis suggests a consider- 
able economical advantage of ALA fluorescence assisted TUR compared to the 
standard procedure. 

Lapini evaluated hexaminolevulinate hydrochloride (Hexvix(®)) PDD cystos- 
copy compared with standard white light cystoscopy (WLC) [10]. Overall, 234 sus- 
picious lesions were detected; 108 (46.2%) were histologically confirmed to be 
bladder tumours/carcinoma in situ (CIS) [10]. The sensitivity of BLC biopsies was 
significantly higher than for WLC technique (99.1% vs. 76.8%; p < 0.00001) [10]. 
The relative sensitivity of BLC versus WLC was 1.289, showing superiority of BLC 
of 28.9%. [10]. The specificity of BLC biopsies was not significantly different com- 
pared with WLC (36.5% vs. 30.2%) [10]. Positive predictive value for BLC- and 
WLC-guided biopsies was 54.9% and 50.9%, respectively [10]. Negative predictive 
value per biopsy for BLC- and WLC-guided biopsies was 97.4% and 64.8%, respec- 
tively. BLC and WLC had true positive rates of 97.9% and 88.5% respectively [10]. 
This difference was statistically significant (p = 0.0265) [10]. 

Grossman compared hexaminolevulinate fluorescence cystoscopy with white 
light cystoscopy for detecting Ta and T1 papillary lesions in patients with bladder 
cancer [11]. Non-invasive pTa tumours were found in 108 of 196 evaluable patients 
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(55.1%). In 31 patients (29%) at least 1 more tumour was detected by HAL than by 
white light cystoscopy (p < 0.05) [11]. Six had no lesions detected by white light, 
12 had 1 lesion detected by white light and more than 1 by HAL, and 13 had mul- 
tiple Ta lesions detected by the 2 methods [11]. At least 1 more tumour was detected 
by white light cystoscopy than by HAL cystoscopy in 10 patients (9%, 95% CI 
5-16) [11]. Tumours invading the lamina propria (T1) were found in 20 patients 
(10.2%) [11]. At least 1 additional T1 tumour was detected by HAL but not by white 
light cystoscopy in 3 (15%). At least 1 more T1 tumour was detected by white light 
cystoscopy than by HAL cystoscopy in 1 patient (5%, 95% CI 0-25) [11]. Detection 
rates for Ta tumours were 95% for HAL cystoscopy and 83% for white light cystos- 
copy (p = 0.0001) [11]. Detection rates were 95% and 86%, respectively, for T1 
tumours (p = 0.3) [11]. 

Palou assessed the sensitivity and specificity of blue-light cystoscopy (BLC) 
with hexaminolevulinate as an adjunct to white-light cystoscopy (WLC) vs. WLC 
alone [12]. In all, 1569 lesions were identified from 283 patients: 621 were tumour 
lesions according to histology and 948 were false-positives. Of the 621 tumour 
lesions, 475 were detected by WLC (sensitivity 76.5%, 95% confidence interval 
[CI] 73.2-79.8) and 579 were detected by BLC (sensitivity 93.2%, 95% CI 
91.0-95.1; p < 0.001) [12]. There was a significant improvement in the sensitivity 
in the detection of all types of NMIBC lesions with BLC compared with WLC. Of 
219 patients with tumours, 188 had NMIBC [highest grade: carcinoma in situ (CIS), 
n = 36; Ta, n = 87; T1, n= 65). CIS lesions were identified more with BLC (n = 27) 
than with WLC [n = 19; sensitivity: BLC 75.0% (95% CI 57.8-87.9) vs. WLC 
52.8% (95% CI 35.5-69.6); p = 0.021]. Results varied across centres [12]. 

Photodynamic diagnosis (PDD) of non-muscle-invasive bladder cancer (NMIBC) 
following transurethral administration of a hexalated form of 5-aminolevulinic acid 
(5-ALA), 5-ALA hexyl ester, is widely performed in Western countries [13]. In this 
study, effectiveness and safety of the oral administration of 5-ALA is assessed in a 
phase I/II study of PDD for NMIBC in comparison to those of conventional white- 
light endoscopic diagnosis [13]. All 62 enrolled patients completed the clinical trial 
[13]. The sensitivities of PDD were higher (84.4% and 75.8% in the 10 and 20 mg/ 
kg-groups, respectively) than those of conventional endoscopic diagnosis (67.5% 
and 47.6%, respectively) (p = 0.014 and p < 0.001, respectively) [13]. Five episodes 
of serious adverse events developed in four patients; whereas a causal relationship 
with the investigational agent was ruled out in all episodes [13]. 

Geavlete evaluate the impact of hexaminolevulinate blue-light cystoscopy and 
transurethral resection of bladder tumors (TURBT) upon the short-term recurrence 
rate in high-risk nonmuscle-invasive bladder cancer (NMIBC) compared with con- 
ventional cystoscopy and resection [14]. The proportions of CIS, pTaG3, and pT1 
cases in the initial series were 13.1%, 5.7%, and 22.2% in the blue light series and 
11.3%, 5.7%, and 23.3% in the white light series [14]. In total, 72 and 64 high-risk 
cases, respectively, were diagnosed in the blue- and white-light series [14]. The 
overall short-term recurrence rate at Re-TURBT was 11.1% for the blue-light group 
and 31.2% for the white-light group [14]. The recurrence rates were 4.3% versus 
27.8% for CIS, 10% versus 22.2% for pTaG3, and 15.4% versus 35.1% for pT1 
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cases, in favor of the blue-light arm [14]. The recurrence rate in patients presenting 
with high-grade tumors was 17.2% in the blue-light group and 37% in the white- 
light group [14]. 

Denzinger performed a prospective, randomized trial to investigate whether the 
long-term tumor recurrence and residual tumor rates can be decreased using 5-ALA 
fluorescence diagnosis (FD) [15]. Of the 301 patients, 191 were available for the 
efficacy analysis [15]. The residual tumor rate was 25.2% in the WL arm versus 
4.5% in the FD arm (p < 0.0001) [15]. The RFS rate after 2, 4, 6, and 8 years was 
73%, 64%, 54%, and 45% in the WL group and 88%, 84%, 79%, and 71% in the FD 
group, respectively, revealing a statistically significant difference in favor of fluores- 
cent TUR (p = 0.0003) [15]. 

Jichlinski examined the sensitivity and specificity of Hexvix (PhotoCure ASA, 
Oslo, Norway) hexyl aminolevulinate (HAL) fluorescence cystoscopy in patients 
with superficial bladder cancer [16]. A total of 422 biopsies obtained in fluorescing 
(165) and nonfluorescing (257) areas, including 5 random biopsies per patient, were 
analyzed to provide the best reference for the calculation of sensitivity and specific- 
ity [16]. There were a total of 143 histologically verified tumors in 45 patients, 
including carcinoma in situ (CIS), Ta or T1 lesions [16]. A total of 43 patients were 
diagnosed by fluorescence cystoscopy compared with 33 diagnosed by white light 
for 96% and 73% per-patient sensitivity, respectively [16]. HAL cystoscopy was 
found particularly useful for finding CIS tumors. Of 13 patients with CIS tumors all 
except 1 were diagnosed or confirmed by HAL cystoscopy [16]. HAL cystoscopy 
was well tolerated with no definite drug related adverse events reported, including 
effects on standard blood parameters [16]. 

Witjes evaluated whether the technique of fluorescence cystoscopy with HAL 
was also feasible with a specially designed flexible fluorescence cystoscope (FFC) 
[17]. In these 20 patients (mean age 71 years (49-89), 3 females) mean HAL instil- 
lation time was 81 min [17]. Overall 27 histologically confirmed lesions were found 
in 19 patients [17]. Detection rates in these 19 patients were 14 with FFC, 17 with 
RFC and 15 with RWLC [17]. Of the 27 lesions 19 were detected with FFC, 23 with 
RFC and 20 with RWLC [17]. Overall fluorescence intensity using the flexible sys- 
tem was 76% (30—147%) as compared to RFC using a visual analogue score. No 
side effects were noted which were attributable to HAL [17]. 

Cheng determined whether fluorescence cystoscopy after intravesical adminis- 
tration of 5-aminolevulinic acid (S-ALA) is more sensitive in detection of dysplasia 
and bladder cancer when compared with conventional cystoscopy and determined 
the safety of using 5-ALA [18]. Among the 175 biopsies obtained, the sensitivity of 
the fluorescence cystoscopy was greater than that of conventional cystoscopy 
(89.1% vs. 65.6%, p < 0.05) [18]. Specificity was at 64.8% and 83.8% respectively 
with p < 0.05 [18]. Duration of ALA instillation did not seem to affect the sensitivity 
and specificity of photodynamic diagnosis [18]. The procedures were well tolerated 
by all patients with no additional complication. 

Zaak investigated 5-aminolevulinic acid (5-ALA) induced fluorescence endos- 
copy (AFE) have promised a procedure with an outstanding sensitivity for the 
detection of early stage bladder cancer [19]. Two thousand four hundred 
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seventy-five specimens were obtained (2.4 biopsies per AFE) [19]. In 552 AFEs 
(54.5%), neoplastic urothelial lesions were detected, in 34.2% only because of their 
positive fluorescence; 38.7% of these additionally detected neoplastic foci had 
poorly differentiated histologic features [19]. 

Filbeck performed a prospective, single institution, randomized trial to investigate 
whether the residual tumour rate and long-term tumour recurrence can be decreased 
by fluorescence diagnosis [20]. A total of 191 patients with superficial bladder carci- 
noma were available for efficacy analysis [20]. The residual tumor rate was 25.2% in 
the white light arm versus 4.5% in the fluorescence diagnosis arm (p < 0.0001) [20]. 
Median follow-up in the white light arm in 103 cases was 21.2 months (range 4—40) 
compared with 20.5 (range 3—40) in the 88 in the fluorescence diagnosis arm [20]. 
Recurrence-free survival in the fluorescence diagnosis group was 89.6% after 12 and 
24 months compared with 73.8% and 65.9%, respectively, in the white light group 
(p = 0.004) [20]. This superiority proved to be independent of risk group [20]. The 
adjusted hazard ratio of fluorescence diagnosis versus white light transurethral resec- 
tion was 0.33 (95% confidence interval 0.16-0.67) [20]. 


13.1.4 Bladder Epicheck in Bladder Cancer Screening 


Witjes assessed the performance of Bladder Epicheck for bladder cancer recurrence 
[21]. This was a blinded, single-arm, prospective multicenter study [21]. Out of 440 
patients recruited, 353 were eligible for analysis [21]. Overall sensitivity, specific- 
ity, NPV, and positive predictive value were 68.2%, 88.0%, 95.1%, and 44.8%, 
respectively [21]. Excluding low-grade (LG) Ta recurrences, the sensitivity was 
91.7% and NPV was 99.3% [21]. The area under receiver operating characteristic 
(ROC) curves with and without LG Ta lesions was 0.82 and 0.94, respectively [21]. 


13.1.5 Urinary miRNA-96 in Bladder Cancer Diagnosis 


Eissa explored the efficacy of urinary miRNA-96 as molecular marker in bladder can- 
cer diagnosis and its relation to bilharziasis [22]. Urine cytology, serologic assessment 
of schistosomiasis and estimation of miRNA-96 by real-time PCR were carried out 
for 94 bladder cancer patients, 30 benign bladder lesions and 60 healthy individuals 
[22]. Expression of miRNA-96 showed a significant difference among the three tested 
groups and also between benign and malignant bilharzial cases [22]. Urinary 
miRNA-96 is a good noninvasive diagnostic biomarker for bladder cancer [22]. 


13.1.6 Urinary Cytology in Bladder Cancer Screening 
Tan determined the diagnostic accuracy of urinary cytology to diagnose bladder 


cancer in haematuria [23]. Of the 3556 patients recruited, urine cytology was per- 
formed in 567 (15.9%) patients [23]. Bladder cancer was diagnosed in 39 (6.9%) 
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patients and UTUC in 8 (1.4%) patients [23]. The accuracy of urinary cytology was 
sensitivity 43.5%, specificity 95.7%, positive predictive value (PPV) 47.6% and 
negative predictive value (NPV) 94.9% [23]. A total of 21 bladder cancers and 5 
UTUC were missed. Bladder cancers missed were: 4 (19%) were >pT2, 2 (9.5%) 
were G3 pT1, 10 (47.6%) were G3/2 pTa and 5 (23.8%) were G1 pTa [23]. High- 
risk cancer was confirmed in 8 (38%) patients. There was a small increase in sensi- 
tivity (57.7%) for high-risk cancers [23]. When urine cytology was combined with 
imaging, the diagnostic performance improved with CTU (sensitivity 90.2%, speci- 
ficity 94.9%) superior to RBUS (sensitivity 66.7%, specificity 96.7%) [23]. False 
positive cytology results were confirmed in 22—12 (54.5%) had further invasive tests 
and 5 (22.7%) had a repeat cytology [23]. No cancer was identified in these. 


13.1.7 Porphyrins as Urinary Biomarkers 


Inoue et al. [24] evaluated the use of urine samples from bladder cancer patients as 
tumour biomarkers [24]. Almost all of the urinary porphyrin concentrations from 
bladder cancer were higher than patients with no pathology [24]. Moreover, 8 h 
after ALA administration, urinary UPI and CPI showed high sensitivity (100 for 
UPI and CPI) and specificity (96.4 for UPI and 91.4 for CPI) [24]. 


13.1.8 Quantitative mRNA Determination in Bladder 
Cancer Screening 


March-Villalba studied the relationship between quantitative mRNA determination 
(hTERT) in bladder tumour, history of bladder tumour, and in patients with no his- 
tory [25]. Differences were observed in mean hTERT; levels in each of the groups: 
tumour presence 21.33 + 40.66, tumour history 2.16 + 2.67, controls 0.9 + 1, 75 
(p < 0.001) [25]. In patients with tumour, there was no difference in mean hTERT y 
levels between the different grades and stages, although there was a tendency: low 
grade tumour 9.04 + 16.95, high grade 28.95 + 48.36 (p = .069), stage Ta 
10.33 + 19.39, T1 17.88 + 27.14, T2 54.8 + 74.05 (p = .056) [25]. In addition, the 
sensitivity of hTERTy was superior to that of other test (76%), although specificity 
and positive and negative predictive values were better for cytology (94%, 88.4% 
and 72.3% respectively) and NMP22 (88%, 80.6% and 73.3% respectively) [25]. 


13.1.9 Biomarkers in Bladder Cancer Screening 


Bell analysed whether baseline C, ImmunoCyt (1), BTA Stat (B), haemoglobin dip- 
stick (H), and NMP22 BladderChek (N) can predict recurrence and progression 
[26].On univariate analysis, C (HR 1.36; p = 0.26), I (HR 0.89; p = 0.66), B (HR 
0.80; p = 0.42), H (HR 0.75; p = 0.30), and N (HR 0.82; p = 0.48) were not associ- 
ated with recurrence-free survival (RFS). With regard to progression-free survival 
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(PFS), C was significantly prognostic (HR 2.67; p = 0.017), whereas I, B, H, and N 
were not [26]. On multivariable analysis, NMP22 was the only marker to be inde- 
pendently associated with RFS (HR 0.41, p< 0.01) and PFS (HR 0.32, p = 0.02) [26]. 


13.1.10 Cytokeratin 20 and IGF2 in Bladder Cancer Screening 


Salomo assessed Cytokeratin 20 (CK20) and insulin-like growth factor 2 (IGF2) 
were assessed against voided urine cytology (VUC) [27]. Relative transcript levels 
were significantly elevated 3.4/11-fold for CK20 and 188/64-fold for IGF2 
(p < 0.001) in urine sediments of bladder cancer patients compared to controls in the 
TC and VC, respectively [27]. In a combined analysis, the resulting sensitivity (SN) 
(SNrc: 77.9%; SNyc: 90.3%) and specificity (SP) (SPrc: 88.0%; SPyc: 84.0%) were 
similar to that of VUC [27]. The sensitivity of VUC in combination with CK20 and 
IGF2 was considerably increased (SNrc: 94.6%; SNyc: 93.2%) while specificity 
was reduced (SPrc: 72.0%; SPyc: 82.0%) compared to VUC alone in the test and 
validation cohort [27]. 


13.1.11  Angiogenin and Clusterin in Urinary Cytology 
in Bladder Cancer Screening 


Shabayek evaluated angiogenin and clusterin in comparison and combination with 
voided urine cytology in bladder cancer screening [28]. This study includes malig- 
nant (bladder cancer patients, n = 50), benign (n = 20) and healthy (n = 20) groups 
[28]. All groups had cystoscopic examination, detection of bilharzial antibodies, 
urine cytology, and estimation of urinary angiogenin and clusterin by ELISA [28]. 
The overall sensitivity and specificity were 66% and 75% for angiogenin, 70% and 
82.5% for clusterin and 46% and 80% for voided urine cytology [28]. Combined 
sensitivity of voided urine cytology with the two studied biomarkers was 88% 
which is higher than the combined sensitivity of both markers alone (82%) and that 
of the cytology with each marker (76% and 80%) for angiogenin and clusterin 
respectively [28]. 


13.1.12 Methylation and Line 1 in Bladder Cancer Screening 


Andreotti examined the association between LINE] total percent 5-methylcytosine 
and bladder cancer risk using pre-diagnostic blood DNA from Prostate, Lung, 
Colorectal, Ovarian Cancer Screening Trial (PLCO) (299 cases/676 controls), and 
the Alpha-Tocopherol, Beta-Carotene Cancer Prevention (ATBC) cohort of Finnish 
male smokers (391 cases/778 controls) [29]. In PLCO, higher, although non- 
significant, bladder cancer risks were observed in the highest three quartiles (Q2— 
Q4) compared with the lowest quartile (Q1) (OR = 1.36, 95% CI: 0.96-1.92) [29]. 
The association was stronger in males (Q2-Q4 vs. Q1 OR = 1.48, 95% CI: 
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1.00-2.20) and statistically significant among male smokers (Q2-Q4 vs. Q1 
OR = 1.83, 95% CI: 1.14-2.95) [29]. No association was found among females or 
female smokers. Findings for male smokers were validated in ATBC (Q2-Q4 vs. 
Q1: OR =2.31, 95% CI: 1.62-3.30) and a highly trend was observed (p = 8.7 x 1077) 
[29]. These findings suggest that higher global methylation levels prior to diagnosis 
may increase bladder cancer risk, particularly among male smokers [29]. 


13.1.13 Metabolomic Urinary Profiles in Bladder 
Cancer Screening 


Jin used high-performance liquid chromatography-quadrupole time-of-flight mass 
spectrometry (HPLC-QTOFMS) to profile urine metabolites of 138 with bladder 
cancer and 121 control subjects (69 healthy people and 52 patients with haematuria 
due to non-malignant diseases) [30]. Multivariate statistical analysis demonstrated 
bladder cancer could be clearly distinguished from the control groups on the basis of 
their metabolomic profiles [30]. Muscle invasive disease could be distinguished 
using metabolomic profiles [30]. Twelve differential metabolites were identified dis- 
tinguishing between BC and control groups, and many were involved in glycolysis 
and betaoxidation [30]. This association was confirmed by microarray results show- 
ing that carnitine transferase and pyruvate dehydrogenase complex expressions are 
significantly altered in bladder cancer [30]. In terms of clinical applicability, the dif- 
ferentiation model diagnosed BC with a sensitivity and specificity of 91.3% and 
92.5%, respectively. Comparable results were obtained by receiver operating charac- 
teristic analysis (AUC = 0.937) [30]. Multivariate regression also suggested that the 
metabolomic profile correlates with cancer-specific survival time [30]. 


13.1.14 Mitochondrial DNA in Bladder Cancer Screening 


Guney investigated the Mitochondrial DNA (mtDNA) alterations in bladder cancer 
cases. Mitochondrial genes ATPase6, CytB, ND1, and D310 region were amplified 
by polymerase chain reaction and then sequenced. This study indicated that 
G8697A, G14905A, C15452A, and A15607G mutations are frequent in bladder 
cancers (p < 0.05). In addition, the incidence of A3480G, T4216C, T14798C, and 
G9055A mutations were higher in patients with bladder tumours [31]. 


13.1.15 Tyr-Phosphorylated Proteins in Bladder 
Cancer Screening 


Khadjavi demonstrated that the levels of Tyr-phosphorylated proteins (TPPs) are 
highly increased in bladder cancer tissues and that soluble TPPs can also be detected 
in urine samples, then assessed levels in urine [32]. Due to their low abundance Tyr 
evidenced that both phosphoprotein enrichment step and very sensitive detection 
methods are required to detect TPPs in urine samples [32]. 
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13.1.16 GC-Globulin in Bladder Cancer Screening 


Li identified 16 proteins including Gc-globulin (GC) in urine from bladder cancer 
and normal controls by two-dimensional fluorescent differential gel electrophoresis 
(2D-DIGE) and matrix-assisted laser desorption time-of-flight mass spectrometry 
(MALDI-TOF/TOF MS) [33]. Bioinformatics analyses indicated GC played impor- 
tant roles in the regulation of growth, apoptosis, death and epidermal growth factor 
receptor activity [33]. ELISA quantification by correcting for creatinine expression 
showed GC-Cr was significantly increased in bladder cancer than in benign bladder 
damage cases and normal controls (1013.70 + 851.25 versus 99.34 + 55.87, 
105.32 + 47.81 ng/mg, respectively) [33]. Receiver operating characteristic (ROC) 
analysis suggested that at 161.086 ng/mg urinary GC, bladder cancer could be 
detected with 92.31% sensitivity and 83.02% specificity, and at 1407.481 ng/mg 
urinary GC with 82.61% sensitivity and 88.24% specificity [33]. Taken together, 
GC was identified as a potential novel urinary biomarker for the early detection and 
surveillance of bladder cancer. 


13.1.17 Methylation Status with p16 and p14 in Bladder 
Cancer Screening 


Kawamoto examined whether the methylation status of pl6(INK4a) and p14(ARP), 
genes located upstream of the RB and p53 pathway, is a useful biomarker in bladder 
cancer [34]. Using methylation-specific PCR (MSP), Kawamoto examined the 
methylation status of pl6(INK4a) and p14(ARF) in 64 samples from 45 bladder 
cancer patients (34 males, 11 females) [34]. The methylation rate for pl16(INK4a) 
and pl4(ARF) was 17.8% and 31.1%, respectively, in the 45 patients [34]. The 
incidence of pl6(INKa) and pl4(ARF) methylation was significantly higher in 
invasive (>pT2) than superficial bladder cancer (pT1) (p = 0.006 and p = 0.001, 
respectively) [34]. No MSP bands for p16(INK4a) and p14(ARF) were detected in 
superficial, non-recurrent tumours [34]. In 19 patients with tumour recurrence, the 
pl6(INK4a) and p14(ARF) methylation status of the primary and recurrent tumours 
was similar [34]. Of the 22 patients who had undergone cystectomy, 8 (36.4%) 
manifested p16(INKa) methylation; p16(INK4a) was not methylated in 23 patients 
without cystectomy (p = 0.002) [34]. Kaplan-Meier analysis revealed that patients 
with p14(ARF) methylation had a significantly poorer prognosis than those without 
(p = 0.029) [34]. 


13.1.18 Urine Tumour Associated Trypsin Inhibitor 


Gkialas assessed the value of urine tumour-associated trypsin inhibitor (TAT), 
CYFRA 21-1, which measures cytokeratin 19 fragment, and urinary bladder carci- 
noma antigen (UBC) in detection of high-grade bladder carcinoma [35]. The TATI 
measurements were significant greater in group | compared with groups 2 and 3. The 
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overall sensitivity was 85.7% for TATI, 61.9% for CYFRA 21-1, 50% for UBC, and 
42.8% for cytology. TATI was significantly more sensitive in Stage Ta (80%) than 
CYFRA 21-1 (82%), UBC (12%), and cytology (20%). TATI was also more sensitive 
compared with other tumour markers for Stage T1 but not for Stage T2 or T3 [35]. 


13.1.19 mRNA in Bladder Cancer Screening 


Forty-four mRNA transcripts were monitored blindly in urine samples from 196 
subjects with bladder cancer (89 with active BCa) using quantitative real-time PCR 
(RT-PCR) [36]. Statistical analyses defined associations of individual biomarkers 
with clinical data and the performance of predictive multivariate models was 
assessed using ROC curves [36]. The majority of the candidate mRNA targets were 
associated with BCa over other clinical variables [36]. Multivariate models identi- 
fied an optimal 18-gene diagnostic signature that predicted BCa with a sensitivity of 
85% and a specificity of 88% (AUC 0.935) [36]. Analysis of urinary mRNA signa- 
tures can provide valuable information on investigation for BCa [36]. Additional 
refinement and validation will allow development of accurate assays for the non- 
invasive detection and monitoring of BCa [36]. 


13.1.20 Urinary Basic Fetoprotein and BTA Test 
in Urinary Cytology 


Imamura compared the results of urinary basic fetoprotein (BFP) and the BTA test 
with urinary cytology in bladder cancer [37]. The sensitivity of urinary BFP for Ta, 
1 bladder cancer was significantly higher than urinary cytology (p < 0.05) [37]. The 
urinary cytology positive rate for Ta, T1 bladder cancer improved when combined 
with urinary BFP and the BTA test [37]. The urinary BFP positive rate for benign 
diseases was significantly higher in patients with pyuria than in patients without 
pyuria (p < 0.05) [37]. The BTA test positive rate for benign diseases was higher in 
pyuria without [37]. The urinary BFP and the BTA test positive rates for postopera- 
tive bladder cancer with no evidence of recurrence was significantly higher in uri- 
nary diversion than without (BFP: p < 0.01, BTA: p < 0.05) [37]. 


13.1.21 BTA Stat Test vs. NMP 22 vs. Urine Cytology 


Gutiérrez Bafios compared the sensitivity and specificity of the BTA stat test, 
NMP-22 and voided urine cytology in the diagnosis of bladder cancer [38]. Two 
patients were excluded from the study. The overall sensitivity was 76.47% for cytol- 
ogy, 78.43% for the BTA stat test and 84.31% for NMP-22 (p = n.s.) [38]. The 
specificity was 91.49%, 87.23% and 87.23% respectively (p = n.s.) [38]. By grade 
and stage, NMP-22 showed the best results followed by the BTA stat test and lastly 
cytology, although the differences were not significant [38]. The ideal cut-off for 
NMP-722 in our series was 6 U/ml and not the generally recognized 10 U/ml [38]. 
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Raitanen evaluate the role of a positive BTA stat Test result in patients with nega- 
tive cystoscopic findings [39]. Of 501 patients, 133 (26.5%) had bladder cancer 
recurrence at cystoscopy, of which the BTA stat Test detected 71 (53.4%); only 21 
of the cases (17.9%) were detected by cytologic examination [39]. Of the remaining 
368 patients with no visible tumour at cystoscopy, 96 (26.1%) had a positive BTA 
stat Test result. Fifty-five of those (57.3%) underwent intravenous urography or 
renal ultrasound and random biopsies, and an additional 9 recurrences (16.4%) were 
detected [39]. Of those 46 patients who had a true false-positive BTA stat Test, 3 (3 
of 43, 7.0%) had recurrence at the next follow-up cystoscopy, 4 (8.7%) had a urine 
infection, and 8 (17.4%) had ongoing intravesical instillations; the latter 2% were 
significantly higher than among those with true-negative BTA stat Test results (0% 
and 6.8%, respectively) [39]. 


13.1.22 NMP 22 asa Screening Test in Bladder Cancer 


Miyoshi evaluated the usefulness of urinary nuclear matrix protein 22 (NMP22) 
compared to urinary cytology in the detection of urothelial transitional cell car- 
cinoma (TCC) [40]. Twenty-four patients (10.6%) had urothelial TCC [40]. The 
urinary NMP22 level was significantly higher in urinary TCC compared to with- 
out [40]. The sensitivity and specificity of the results obtained with urinary 
NMP22 were 58.3% and 84.2%, respectively, and those obtained by urinary 
cytology were 45.8% and 98.0%, respectively [40]. False-positive results were 
obtained with urinary NMP22 can occur in urinary diversion using intestine, 
bladder invasion from other cancers, urinary tract infection, and urolithiasis [40]. 
The urinary NMP22 level was significantly associated with tumour stage, sug- 
gesting its usefulness for detection of urothelial TCC [40]. However, although 
urinary NMP22 showed equal sensitivity for the detection of TCC, it was not 
superior to urinary cytology [40]. 


13.1.23 Urinary Fibrin as a Screening Test for Bladder Cancer 


Oeda assessed utility of urine fibrin/fibrinogen degradation products (FDP) in 
screening for bladder cancer [41]. Histologically confirmed bladder cancer was 
found in 14 cases [41]. Overall sensitivity of urinary FDP, NMP22, BTA and 
cytology were 79%, 64%, 36% and 36%, respectively [41]. While the sensitivity 
of FDP was significantly higher than that of BTA and cytology, no significant 
difference was found between FDP and NMP22 [41]. Overall specificity of 
these four methods were 69%, 78%, 92% and 90%, respectively [41]. The speci- 
ficity of FDP and NMP22 were significantly lower than that of BTA and 
Cytology, but satisfactory as a screening test [41]. The sensitivity of the four 
methods for low-grade and non-invasive tumours were 70%, 50%, 30% and 
10% (G1 or G2, n = 10), and 75%, 58%, 33% and 25% (Ta or T1, n = 12), 
respectively [41]. FDP might have a high sensitivity for even low-grade and 
non-invasive tumours [41]. 
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13.1.24 DNA Image Cytometry in Bladder Cancer Screening 


Planz assessed the potential of DNA image cytometry in screening for bladder can- 
cer, compare it with conventional urinary cytology, and evaluate its possible use in 
routine urinary evaluation [42]. Urinary cytology yielded an overall sensitivity of 
47.5% [42]. Conventional analysis of DNA histograms measuring the presence of 
DNA stemline aneuploidy (1.8c > stemline ploidy [STP] > 2.2c) revealed a sensitiv- 
ity of 62.5% [42]. The specificity of both methods was 100%. DNA image cytom- 
etry demonstrated a high sensitivity in grade | tumours (70.4%) compared with 
cytology (26%) [42]. 


13.1.25 Matrix Metalloproteinases in Bladder Cancer Screening 


Monier examined matrix metalloproteinases in bladder cancer screening [43]. Three 
metalloproteinases with gelatinolytic activity were isolated from urine in untreated 
high-grade bladder cancer or with functioning renal grafts (control) [43]. Urinary 
proteins were by continuous-elution SDS-polyacrylamide gel electrophoresis [43]. 
This isolated the gelatinase species from crude urine samples: (1) a 72 kDa proge- 
latinase A (MMP-2) and its activated 68 kDa form; (2) a 92 kDa progelatinase B 
(MMP-9); (3) a higher molecular weight (HMW) complex (115 kDa) which was 
identified as progelatinase B associated with lipocalin, NGAL [43]. A similar 
marker profile was observed in bladder cancer tissues. The current study demon- 
strated the efficiency of continuous elution electrophoresis [43]. It offered two main 
advantages: (1) the separation of latent from active gelatinase isoforms with no 
interference from the TIMPs and (2) the identification and isolation in a single step 
of large amounts of urine gelatinase species with both high recovery and significant 
specific activities [43]. Continuous-elution electrophoresis can be used for correla- 
tion with clinical events of bladder cancer diagnosis and prognosis [43]. 


13.1.26 Microsatellite Markers in Bladder Cancer Screening 


Molina Burgos evaluate the use of microsatellite markers and the utility of loss of 
heterozigosity (LOH) and microsatellite instability (MSI) in exfoliated cells from 
urine sediment [44]. In 111 samples LOH/MSI (sensitivity 74%) was demonstrated 
[44]. The cytology was positive only in 60 patients (sensitivity 40%) [44]. We found 
a bigger number of microsatellite alterations (AM) in superficial tumours (sensibil- 
ity 77.3% vs. 28.8% for the cytology) and these were significant when comparing 
tumours GI-II vs. GII (MSI p < 0.001—LOH p < 0.004). The marker with more 
sensibility was D4S243 with 40%. One patient with prostate carcinoma and another 
one with chronic cystitis gave false positive results. 
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13.1.27 Conclusion 


The overall conclusion from this systematic review are that there are a number of 
new ways forward in bladder cancer screening including molecular techniques. 
However, as yet, no clinical guidelines has included any of the molecular markers 
within their content. 
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A Systematic Review on Blue Light 1 4 
Cystoscopy in Bladder Cancer 
Diagnostics 


14.1 Systematic Review Methods 


A systematic review relating to blue light cystoscopy and bladder cancer was con- 
ducted. The search strategy aimed to identify all references related to Blue Light 
Cystoscopy and Bladder Cancer. Search terms used were as follows: (Bladder can- 
cer) AND (Blue light cystoscopy). The following databases were screened from 
1989 to June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMed 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science. 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
bladder cancer and screening. Papers were included if published after 1984 and had 
to be in English. Studies that did not conform to this were excluded. Only primary 
research was included. 

Abstracts were independently screened for eligibility by two reviewers and dis- 
agreements resolved through discussion or third party opinion (Fig. 14.1). 
Agreement level was calculated using Cohen’s Kappa to test the intercoder reliabil- 
ity of this screening process. Cohens’ Kappa allows comparison of inter-rater reli- 
ability between papers using relative observed agreement. This also takes account 
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Potentially relevant studies to be 
included in the systematic review 


for analysis (n=120) 


e Potentially relevant studies 
identified through 
database searching and e Studies excluded with 
their titles & abstracts reasons; either duplicates, 
independently screened by not conforming to 
2 reviewers (n=120) eligibility criteria (n=O) 


e Papers excluded as not 
related to search terms 
(n=98) 


Potentially relevant studies 
identified through other sources & 
independently screened by 2 
reviewers (n=0) 


Potentially relevant studies to be 
included in the systematic review 
for analysis (n=32) 


Fig. 14.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 


of the comparison occurring by chance. The first reviewer agreed all 32 papers to be 
included, the second, agreed on 32. Cohens’ Kappa was 1.0. 

Data extraction was piloted by the researcher and amended in consultation with 
the research team (author and two academic supervisors). Data collected included 
authors, year and country of publication, study aims, setting, intervention aims, 
number of participants, study design, intervention components and delivery meth- 
ods, comparison groups and outcome measures, notes and follow-up questions for 
the authors. Studies were quality assessed using the PRISMA criteria for ran- 
domised controlled trials, Mays et al. [1, 2] for the action research and qualitative 
studies and the Critical Skills Appraisal programme for cohort studies. This was 
also applied to randomised controlled trials and qualitative studies. There were 32 
cohort studies. 


14.2 Systematic Review Results 


Photodynamic diagnostic technique with blue light cystoscopy (BLC) uses prefer- 
ential uptake and accumulation of protoporphyrins in neoplastic tissue which emit a 
red fluorescence when illuminated with blue light (360-450 nm wavelengths) [3]. 
This allows enhanced visualization of small papillary tumours and flat carcinoma in 
situ lesions that might have been missed on white light cystoscopy (WLC) [3]. 


14.2.1 Blue Light vs. White Light Cystoscopy 


In a multicentre study, Schmidbauer compared hexaminolevulinate (HAL) fluo- 
rescence cystoscopy and standard white light cystoscopy in carcinoma in situ 
(CIS) detection [4]. Of 211, 83 (39%) had CIS, of whom 18 (22%) were detected 
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by HAL cystoscopy only, 62 (75%) were detected by standard and HAL cystos- 
copy, 2 (2%) were detected by standard cystoscopy only and | (1%) was detected 
by nonguided biopsy [4]. Therefore, HAL cystoscopy identified 28% more 
patients with CIS than standard cystoscopy. The side effects were negligible, and 
no unexpected events were reported [4]. HAL fluorescence cystoscopy improves 
the detection of bladder CIS significantly, improving prognosis [4]. The proce- 
dure is easily implemented as an adjunct to standard cystoscopy and it adds no 
significant risk of complications [4]. 

Lapini, evaluated hexylaminolevulinate hydrochloride (Hexvix(®)) PDD cystos- 
copy compared with standard WLC [5]. Overall, 234 suspicious lesions were 
detected; 108 (46.2%) were bladder tumours/carcinoma in situ (CIS) [5]. The sen- 
sitivity of BLC biopsies was significantly higher than for WLC technique (99.1% 
vs. 76.8%; p < 0.00001) [5]. The relative sensitivity of BLC versus WLC was 1.289, 
showing superiority of BLC of 28.9% [5]. The specificity of BLC biopsies was not 
significantly different compared with WLC (36.5% vs. 30.2%) [5]. Positive predic- 
tive value for BLC- and WLC-guided biopsies was 54.9% and 50.9%, respectively 
[5]. Negative predictive value per biopsy for BLC- and WLC-guided biopsies was 
97.4% and 64.8%, respectively. BLC and WLC reached the correct diagnosis in 
97.9% and 88.5% of patients, respectively [5]. 

Geavlete et al. [6] assessed Hexvix blue light cystoscopy (BLC) and compared it 
to standard white light cystoscopy (WLC). WLC identified 40 suspicious lesions 
(37 pathologically confirmed), while BLC detected 58 apparent tumours (52 patho- 
logically confirmed). WLC correctly diagnosed 68.5%, with a rate of 7.5% false- 
positive results, while BLC diagnosed 96.3%, presenting a 10.3% rate of 
false-positive results. Twenty-two cases of the study group diagnosed with SBT 
were followed. The tumour recurrence rate after 18 weeks was 4.5% for the study 
group and 22.7% for the control group. Hexvix fluorescence cystoscopy is a valu- 
able diagnostic method, with considerably better results by comparison to WLC. The 
improved diagnostic accuracy may have a significant impact upon the recur- 
rence rate. 

Burgués reviewed the benefit of PDD vs. conventional white light cystoscopy 
(WL) [7]. A total of 1659 lesions were biopsied: 522 were identified with PDD and 
WL, 237 only with PDD, 19 only with WL and 881 random biopsies [7]. Of the 600 
tumours, PDD detected 563, WL 441 and random biopsies 29 (20 CIS) [7]. The 
mean over detection rate for PDD over WL was 31.9% for all bladder tumours, but 
it was 209% for carcinoma in situ (CIS) [7]. Sensitivity was 93.8% for PDD and 
78.2% for WL [7]. Specificity was 81.5% for PDD and 90.5% for WL. In 23% PDD 
detected at least one additional lesion compared to WL [7]. 


14.2.2 Efficacy and Safety of Blue Light vs. White Light 
in Bladder Cancer Diagnostics 


Lee evaluated the efficacy and safety of hexaminolevulinate fluorescence cystoscopy 
in the diagnosis of bladder cancer [8]. From 30 patients 134 specimens were extracted 
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[8]. One hundred and one specimens showed positive results by blue light cystoscopy 
(BLC) [8]. The sensitivity of BLC and white light cystoscopy (WLC) was 92.3% and 
80.8%, respectively (p = 0.021) [8]. The specificity of BLC and WLC was 48% and 
49.1%, respectively (p > 0.05) [8]. The positive and negative predictive values of 
BLC were 71.2% and 81.8%, respectively, those of WLC were 72.0% and 68.6%, 
respectively [8]. With WLC, 48 specimens showed negative findings, but of that 
group, 15 specimens (31.2%) were revealed to be malignant with BLC [8]. 

Inoue report on intravesical 5-aminolevulinic acid (5-ALA) in diagnostics [9]. 
From 76 cases, 36 were from a polypoid lesion and 40 from a non-polypoid lesion 
(including 19 carcinoma in situ). Twenty-one patients with dysplasia were detected 
pathologically, with a sensitivity of 89.5% and specificity of 58.5%. The predictive 
accuracy was 77.0% [9]. The AUC in blue light endoscopy was more than that in 
white light endoscopy in not only all cases (p = 0.010) but also in cases with non- 
polypoid lesion (p = 0.007) and recurrent cases (p = 0.002) [9]. Duration of 5-ALA 
instillation with a median time of 80 (range 30-150) min did not seem to affect the 
accuracy of photodynamic diagnosis [9]. Procedures were well tolerated by all 
patients with mild bladder irritability but no systemic side effects [9]. 

Lane examined the tolerability of the repeat use of white light cystoscopy with 
blue light cystoscopy [10]. Eighty-nine adverse events out of 269 procedures (33%), 
of which 66 (74%) occurred after the first white light cystoscopy with blue light 
cystoscopy; 14 (16%) after the second time and 9 (10%) after the third time or more 
[10]. There was no statistically significant difference in adverse events undergoing 
1 vs. 2 or more white light cystoscopy with blue light cystoscopy procedures 
(p = 0.134) [10]. Lane observed 1 grade 3 adverse event and no grade 4 or 5 adverse 
events [10]. None of the adverse events were classified as related to hexaminolevu- 
linate hydrochloride [10]. 

Grossman compared hexaminolevulinate fluorescence cystoscopy with white 
light cystoscopy for detecting Ta and T1 papillary lesions in patients with bladder 
cancer [11]. At least 1 additional T1 tumour was detected by HAL but not by white 
light cystoscopy in 3 of these patients (15%), while at least 1 more T1 tumour was 
detected by white light cystoscopy than by HAL cystoscopy in 1 patient (5%, 95% 
CI 0-25) [11]. Detection rates for Ta tumours were 95% for HAL cystoscopy and 
83% for white light cystoscopy (p = 0.0001) [11]. Detection rates were 95% and 
86%, respectively, for T1 tumours (p = 0.3). HAL instillation was well tolerated 
with few local or systemic side effects [11]. 


14.2.3 Blue Light Cystoscopy and Early Detection 
of Bladder Cancer 


5-Aminolevulinic acid-induced fluorescence endoscopy (AFE) has increased the 
effectiveness of bladder cancer detection [12]. Application of 5-aminolevulinic acid 
(5-ALA) endogenous protoporphyrin IX (PP IX) accumulates in tumour tissue [12]. 
When such tissue is then irradiated with blue light, the neoplastic areas can be iden- 
tified by red fluorescence and, in the case of the bladder, can be removed by 
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transurethral resection (TUR) or laser coagulation in the same endoscopic session 
[12]. The great advantage of this highly sensitive technique (95%) is to be seen in 
particular in the detection of flat urothelial neoplastic lesions—until recently a defi- 
cit in conventional white-light endoscopy [12]. Initial investigations show that 
improved early detection and the reduction in the residual tumor rate lead to longer 
recurrence-free intervals [12]. 


14.2.4 Blue Light Cystoscopy and Malignant vs. Benign Lesions 


5-Aminolevulinic acid induced fluorescence endoscopy has outstanding sensitivity 
for detecting early stage bladder cancer [13]. Nevertheless, a third of the lesions that 
show specific fluorescence are histologically benign [13]. Zaak decreased the false- 
positive rate of 5-aminolevulinic acid induced fluorescence endoscopy by incorpo- 
rating protoporphyrin IX fluorescence quantification into the standard cystoscopy 
procedure [13]. Malignant fluorescence positive lesions showed significantly stron- 
ger fluorescence intensity than fluorescing lesions with benign histology [13]. A 
threshold was established that decreased the false-positive rate by 30% without 
affecting sensitivity [13]. Fluorescence image quantification is a new endoscopic 
method for objectively selecting multicolor fluorescence bladder lesion images for 
biopsy [13]. It has the potential of eliminating human error by different surgeons 
with variable experience in fluorescence endoscopy [13]. 

Ferre conducted a prospective evaluation of bladder tumour targeting by 
Hexvix(®) fluorescence [14]. From the 107 patients, 67 have been identified with 
bladder cancer and 328 samples have shown positive fluorescence in blue light [14]. 
Compared to white light, 13 additional tumours have been diagnosed by Hexvix(®) 
for 11 patients: Cis (n = 6), LMP (n = 3), pTa low grade (n = 3), pT1 low grade 
(n= 1) (p = 0.003) [14]. The false positive rate for Hexvix(®) was 53.4% versus 52% 
for white light [14]. Previous TCC history, multifocality and EORTC score for 
recurrence and progression have been associated with better bladder cancer target- 
ing by Hexvix(®) (p = 0.007; p = 0.01; p = 0.03; p = 0.04) [14]. 

Koenig reported the results of a clinical study investigating the diagnosis of 
malignant and dysplastic bladder lesions by protoporphyrin IX (PPIX) fluorescence 
and to compare them with those from earlier studies [15]. There were 63 benign and 
67 malignant/dysplastic areas biopsied; 10 malignant/dysplastic lesions (4 transi- 
tional cell carcinoma, 2 carcinoma in situ, 4 dysplasia) were not detected during 
routine white-light cystoscopy but were identified under blue light [15]. Fluorescence 
cystoscopy improved the overall diagnosis of malignant/dysplastic bladder lesions 
by 18% over standard white-light cystoscopy [15]. The improvement was greater 
for dysplastic lesions and carcinoma in situ (50%) [15]. 

Ehsan evaluated the efficiency of endoscopic fluorescence diagnosis of superfi- 
cial malignant bladder tumours following intravesical instillation of delta- 
aminolevulinic acid [16]. A clear strong red fluorescence colour was observed 
emitting from all malignant vesical lesions [16]. A diagnostic sensitivity of 98% and 
specificity of 65% has been determined for this novel diagnostic modality [16]. 
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14.2.5 Role of Blue Light Cystoscopy in Detection of CIS 


Fradet, compared hexaminolevulinate (Hexvix) fluorescence cystoscopy with 
white light cystoscopy for carcinoma in situ [17]. Of 196 evaluable patients 
29.6% had carcinoma in situ, including 18 with carcinoma in situ alone,35 with 
carcinoma in situ and concomitant papillary disease, which was detected on 
random biopsy in 5 [17]. Of the 18 patients with no concomitant papillary dis- 
ease carcinoma in situ was detected only by hexaminolevulinate fluorescence in 
4 and only by white light in 4 [17]. In the group with concomitant papillary 
disease carcinoma in situ was found only by hexaminolevulinate fluorescence in 
5 patients and only by white light in 3 [17]. The proportion of patients in whom 
1 or more carcinoma in situ lesions were found only by hexaminolevulinate 
cystoscopy was greater than the hypothesized 5% (p = 0.0022) [17]. Overall 
more carcinoma in situ lesions were found by hexaminolevulinate than by white 
light cystoscopy in 22 of 58 patients (41.5%), while the converse occurred in 8 
of 58 (15.1%) [17]. 


14.2.6 Blue Light Cystoscopy in Atypical Bladder 
Cancer Diagnosis 


Pederzoli retrospectively reviewed transurethral biopsies of bladder tumors in 
which both WLC and BLC evaluations were performed including in atypical blad- 
der carcinomas [18]. Review of BLC(+)/atypical cases showed a mean agreement of 
79%, and none of the cases showed staining pattern consistent with CIS [18]. All 
patients with BLC(+)/atypical lesions had history of intravesical BCG and/or mito- 
mycin [18]. Using final pathology as the reference, sensitivity, specificity and nega- 
tive predictive value (NPV) of BLC were 93% (CI 80.1-98.5%), 46% (CI 
35.4-56.3%) and 94% (CI 82.5-97.8%), respectively [18]. 


14.2.7 Role of Blue Light Cystoscopy in Positive Cytology 


Ray investigated the value of photodynamic diagnosis (PDD) using hexylaminolae- 
vulinate (Hexvix) in positive urine cytology with negative standard primary investi- 
gations [19]. Twenty-five PDD-assisted cystoscopies were carried out on 23 patients 
[19]. Of the 23 patients, 17 (74%) were previously untreated for transitional cell 
carcinoma (TCC), 6 were under surveillance for previous TCC [19]. Nineteen 
(83%) cytology specimens were confirmed as suspicious or positive [19]. TCC of 
the bladder or preneoplastic lesions were diagnosed in 6 patients, i.e. 6 (26%) of 
those investigated and 6 of 19 (32%) with confirmed positive cytology [19]. 
Additional pathology was detected in 5 of the 6 patients, including 2 carcinoma in 
situ (CIS), 1 CIS + G3pT1 tumour, and 2 dysplasia [19]. 
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14.2.8 Blue Light Cystoscopy and Role in Bladder 
Cancer Surveillance 


Loidl assessed flexible cystoscopy assisted by hexaminolevulinate (HAL) fluores- 
cence [20]. In the 45 patients studied 41 (91%) patients had exophytic tumours, of 
which 39 (95.1%) were detected by HAL flexible cystoscopy and 40 (97.5%) by 
HAL rigid cystoscopy [20]. Seventeen (37.8%) patients had concomitant or carci- 
noma in situ only, which was identified by HAL flexible cystoscopy in 14 (82.3%), 
by HAL rigid cystoscopy in 15 (88.2%), by flexible standard in 11 (64.7%) and by 
standard white light rigid cystoscopy in 13 (76.7%) patients [20]. HAL fluorescence 
flexible cystoscopy compared to HAL rigid cystoscopy showed almost equivalent 
results in detecting papillary and flat lesions in bladder cancer patients [20]. Both 
procedures were superior to standard white light flexible cystoscopy [20]. 


14.2.9 Blue Light Cystoscopy in Detection of Recurrence 


Stenzl assessed the impact that improved detection with hexaminolevulinate fluo- 
rescence cystoscopy may have on early recurrence rates [21]. Detection was per- 
formed as a within patient comparison in the fluorescence group [21]. In this group 
286 patients had at least 1 Ta or T1 tumour (intent to treat) [21]. In 47 patients (16%) 
at least 1 of the tumours was seen only with fluorescence (p = 0.001) [21]. During 
the 9-month follow up (intent to treat) there was tumour recurrence in 128 of 271 
patients (47%) in the fluorescence group and 157 of 280 (56%) in the white light 
group (p = 0.026) [21]. The relative reduction in recurrence rate was 16% [21]. 

Fanari reviewed cases of WLC and FC in a single moment with HAL in the diag- 
nosis and follow-up of bladder cancer [22]. 26.1% of the lesions were found only by 
the PDD method [22]. The false positivity due to the method adopted was 21.2% [22]. 
The gain in terms of recurrence-free survival (compared with historical reference 
group treated only with WL) was 22.3% at 12 months and 24.4% at 20 months [22]. 

Daneshmand compared blue light flexible cystoscopy with white light flexible 
cystoscopy for the detection of bladder cancer during surveillance [23]. Following 
surveillance 103 of the 304 patients were referred, 63 with confirmed malignancy, 
26 of the 63 had carcinoma in situ. In 13 of the 63 patients (20.6%, 95% CI 
11.5-32.7) recurrence was seen only with blue light flexible cystoscopy 
(p < 0.0001) [23]. Five of these cases were confirmed as carcinoma in situ. 
Operating room examination confirmed carcinoma in situ in 26 of 63 patients 
(41%), which was detected only with blue light cystoscopy in 9 of the 26 (34.6%, 
95% CI 17.2-55.7, p < 0.0001) [23]. Blue light cystoscopy identified additional 
malignant lesions in 29 of the 63 patients (46%) [23]. The false-positive rate was 
9.1% for white and blue light cystoscopy. None of the 12 adverse events during 
surveillance were serious [23]. 

Burger assessed blue light (BL) HAL cystoscopy for detection of Ta/T1 and car- 
cinoma in situ (CIS) tumours, and recurrence [24]. BL cystoscopy detected 
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significantly more Ta tumours (14.7%; p < 0.001; odds ratio [OR]: 4.898; 95% CI, 
1.937-12.390) and CIS lesions (40.8%; p < 0.001; OR: 12.372; 95% CI, 
6.343-24.133) than WL [24]. There were 24.9% with at least one additional Ta/T1 
tumour seen with BL (p < 0.001), significant also in patients with primary (20.7%; 
p < 0.001) and recurrent cancer (27.7%; p < 0.001), and in high risk (27.0%; 
p <0.001) and intermediate risk cases (35.7%; p = 0.004) [24]. In 26.7% of patients, 
CIS was detected only by BL (p < 0.001) and was significant in primary (28.0%; 
p < 0.001) and recurrent cancer (25.0%; p < 0.001) [24]. Recurrence rates up to 
12 months were significantly lower overall with BL, 34.5% versus 45.4% (p = 0.006; 
RR: 0.761 [0.627—0.924]), and lower in patients with T1 or CIS (p = 0.052; RR: 
0.696 [0.482—1.003]) [24], Ta (p = 0.040; RR: 0.804 [0.653-0.991]), and in high- 
risk (p = 0.050) and low-risk (p = 0.029) subgroups. 


14.2.10 Blue Light Cystoscopy in High Risk Patients 


Blanco evaluated fluorescence cystoscopy with hexaminolevulinate (HAL) in the early 
detection of dysplasia (DYS) and carcinoma in situ (CIS) in select high risk patients 
[25]. The overall incidence was 43.3% dysplasia, 23.3% CIS, and 13.3% superficial 
transitional cell cancer [25]. In 21 patients, HAL cystoscopy was positive with one or 
more fluorescent flat lesions. Of the positive cases, there were 4 CIS, 10 DYS, 2 asso- 
ciation of CIS and DYS, 4 well-differentiated non-infiltrating bladder cancers, and 1 
chronic cystitis [25]. In 9 patients with negative HAL results, random biopsies showed 
1 CIS and 1 DYS. HAL cystoscopy showed 90.1% sensitivity and 87.5% specificity 
with 95.2% positive predictive value and 77.8% negative predictive value [25]. 


14.2.11 Blue Light Cystoscopy in Progression of Bladder Cancer 


Kamat reviewed whether blue light cystoscopy with hexaminolevulinate (HAL) 
impacts the rate of progression and time to progression using the revised definition 
[26]. In the original analysis, after 4.5 years (median), 8 HAL and 16 WL patients 
were deemed to have progressed (transition from NMIBC to muscle invasive blad- 
der cancer, (T2—4)) [26]. According to the new definition, additional patients in both 
groups were found to have progressed: 31 (12.2%) HAL vs. 46 (17.6%) WL 
(p = 0.085) with 4 (1.6%) HAL and 11 (4.2%) WL patients progressing from Ta to 
CIS. Time to progression was longer in the HAL group (p = 0.05) [26]. 


14.2.12 Accuracy of Blue vs. White Light Cystoscopy 


Pagliarulo compared the accuracy of white light cystoscopy (WLC) and blue light 
cystoscopy (BLC) in previously resected urothelial bladder cancer [27]. Sixty-four 
patients underwent WLC and BLC prior to cystectomy [27]. Residual disease was 
found in 31/64 (48.4%) patients, including 27 (42.1%) cases of carcinoma in situ 
(CIS) [27]. The accuracy of BLC was much higher than WLC, both in the diagnosis 
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of residual disease (87.1% vs. 32.3%, and 87.9% vs. 51.5%, for sensitivity and 
specificity, respectively), as of CIS only (92.6% vs. 29.6% and 83.8% vs. 51.4%) 
[27]. Detection rates were much better for BLC vs. WLC, both overall (86.2% vs. 
31%, and 98.3% vs. 93.3%, for sensitivity and specificity, respectively), and when 
CIS only was considered (89.6% vs. 31.2% and 96.9% vs. 92.8%) [27]. 

Geavlete evaluated the impact of hexaminolevulinate blue-light cystoscopy 
(HAL-BLC) on the diagnostic accuracy compared with standard white-light cystos- 
copy (WLC) [28]. In the 142 patients tumour detection rates significantly improved 
for carcinoma in situ, pTa and overall cases [28]. In 35.2% of the cases, additional 
malignant lesions were found by HAL-BLC and consequently, the recurrence- and 
progression-risk categories of patients and subsequent treatment improved in 19% 
of the cases due to fluorescence cystoscopy [28]. The recurrence rate at 3 months 
was lower in the HAL-BLC series (7.2% vs. 15.8%) due to fewer ‘other site’ recur- 
rences when compared with the WLC series (0.8% vs. 6.1%) [28]. The 1 and 2 year 
recurrence rates were significantly decreased in the HAL-BLC group compared 
with the WLC group (21.6% vs. 32.5% and 31.2% vs. 45.6%, respectively) [28]. 

Jichlinski examined the sensitivity and specificity of hexyl aminolevulinate 
(HAL) fluorescence cystoscopy in bladder cancer [29]. A total of 422 biopsies 
obtained in fluorescing (165) and non-fluorescing (257) areas, including 5 random 
biopsies per patient, were analyzed for sensitivity and specificity [29]. There were 
143 histologically verified tumours in 45 patients, including carcinoma in situ (CIS), 
Ta or T1 lesions [29]. Forty-three patients were diagnosed by fluorescence cystos- 
copy compared with 33 diagnosed by white light for 96% and 73% sensitivities, 
respectively [29]. HAL cystoscopy was useful for detection of CIS [29]. Of 13 with 
CIS tumours all except 1 were diagnosed or confirmed by HAL cystoscopy [29]. 
HAL cystoscopy was well tolerated with no definite drug related adverse events 
reported, including effects on standard blood parameters [29]. 

Jocham determined if improved tumour detection using hexaminolevulinate 
(HAL) fluorescence cystoscopy could lead to improved treatment in patients with 
bladder cancer [30]. HAL imaging improved overall tumour detection [30]. Of all 
tumours 96% were detected with HAL imaging compared with 77% using standard 
cystoscopy [30]. This difference was particularly noticeable for dysplasia (93% vs. 
48%), carcinoma in situ (95% vs. 68%) and superficial papillary tumours (96% vs. 
85%) [30]. As a result of improved detection, additional postoperative procedures 
were recommended in 15 patients (10%) and more extensive treatment was done 
intraoperatively in a further 10 [30]. Overall 17% of patients received more appro- 
priate treatment at the time of the study following blue light fluorescence cystos- 
copy, that is 22% or | of 5 if patients without tumors were excluded [30]. 

Palou assess the sensitivity and specificity of blue-light cystoscopy (BLC) with 
hexaminolevulinate as an adjunct to white-light cystoscopy (WLC) vs. WLC alone 
[31]. In all, 1569 lesions were identified from 283 patients: 621 were tumour lesions 
according to histology and 948 were false-positives [31]. Of the 621 tumour lesions, 
475 were detected by WLC (sensitivity 76.5%, 95% confidence interval [CI] 
73.2-79.8) and 579 were detected by BLC (sensitivity 93.2%, 95% CI 91.0-95.1; 
p < 0.001) [31]. There was a significant improvement in the sensitivity in the detec- 
tion of all types of NMIBC lesions with BLC compared with WLC. Of 219 patients 
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with tumours, 188 had NMIBC [highest grade: carcinoma in situ (CIS), n = 36; Ta, 
n = 87; T1, n = 65] [31]. CIS lesions were identified more with BLC (n = 27) than 
with WLC [n = 19; sensitivity: BLC 75.0% (95% CI 57.8-87.9) vs. WLC 52.8% 
(95% CI 35.5-69.6); p = 0.021] [31]. 


14.2.13 Reviews Related to Systematic Review 


Malmstrom reports the outcomes of the discussion at the Nordic expert panel meet- 
ing, concluding that, in line with European guidance, HAL-FC has an important 
role in the initial detection of NMIBC and for follow-up of patients to assess tumour 
recurrence after WLC [32]. It provides practical advice, with an algorithm on the 
use of this diagnostic procedure for urologists managing NMIBC [32]. 


14.2.14 Grey Literature Related to Systematic Review 


A European expert panel was convened to review the evidence for 
hexaminolevulinate-guided fluorescence cystoscopy in the diagnosis and manage- 
ment of NMIBC (identified through a PubMed MESH search) and available guide- 
lines from across Europe [33]. On the basis of this information and drawing on the 
extensive clinical experience of the panel, specific indications for the technique 
were then identified through discussion [33]. The panel recommends that hexami- 
nolevulinate-guided fluorescence cystoscopy be used to aid diagnosis at initial 
transurethral resection following suspicion of bladder cancer and in patients with 
positive urine cytology but negative white-light cystoscopy for the assessment of 
tumour recurrences in patients not previously assessed with hexaminolevulinate, in 
the initial follow-up of patients with carcinoma in situ (CIS) or multifocal tumours, 
and as a teaching tool [33]. The panel does not currently recommend the use of 
hexaminolevulinate-guided fluorescence cystoscopy in patients for whom cystec- 
tomy is indicated or for use in the outpatient setting with flexible cystoscopy [33]. 


14.2.15 Conclusions 


This review demonstrates a role for HAL in the diagnosis and detection of bladder 
tumours and CIS, which surpass white light cystoscopy. 
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Muscle Invasive Bladder Cancer 1 5 
and the Staging Conundrum: Which 
Imaging Modality Is Best? 


Urinary bladder cancer is a heterogeneous disease with a variety of pathologic fea- 
tures, cytogenetic [1]. Early detection is important, since up to 47% of bladder 
cancer-related deaths may have been avoided [1]. The role of newer MR imaging 
sequences (e.g., diffusion-weighted imaging) in the diagnosis and local staging of 
bladder cancer is still evolving [1]. Substantial advances in MR imaging technology 
have made multiparametric MR imaging a feasible and reasonably accurate tech- 
nique for the local staging of bladder cancer to optimize treatment [1]. 


15.1 MRI in Bladder Cancer 


Yamada assessed diffusion-weighted magnetic resonance imaging (DW-MRI) to 
conventional MRI for T staging and the correlation between apparent diffusion 
coefficient (ADC) values and clinicopathological parameters for patients with blad- 
der cancer [2]. Yamada, retrospectively reviewed the records of 160 patients with 
bladder cancer who underwent MRI [2]. In 160 patients, 127 (79.4%) tumours were 
detectable by MRI. For T staging, the accuracy for distinguishing muscle invasion 
(T < 1 vs. T > 2) with DW-MRI (83.0%) was superior to that without DW-MRI 
(66.7%). The accuracy for distinguishing perivesical fat invasion (T < 2 vs. T > 3) 
with DW-MRI (98.0%) was also superior to that without DW-MRI (92.6%). 
Ohgiya evaluated the ability of diffusion-weighted imaging (DWI) at 3 T for 
diagnosing T stage and detecting stalks in bladder cancer [3]. Thirty-nine consecu- 
tive patients with bladder tumours underwent magnetic resonance (MR) imaging 
that included T2-weighted imaging (T2WI) and DWI using a 3 T MR scanner [3]. 
Specificity and accuracy in differentiating T1 tumours from T2 to T4 tumours were 
significantly better with T2WI plus DWI (83% [20/24] and 85% [33/39]) than T2WI 
(50% [12/24] and 67% [26/39]; p = 0.02), and accuracy for diagnosing tumour stage 
was significantly better with T2WI plus DWI (82% [32/39]) than T2WI alone (59% 
[23/39]; p = 0.03) [3]. The observers identified stalks in 11 tumours by T2WI (48% 
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[11/23]) and 17 by DWI (74% [17/23]) (p < 0.03) [3]. DWI at 3 T was superior to 
T2WI for evaluating the T stage of bladder cancer, particularly in differentiating T1 
tumours from those T2 or higher, and in detecting stalks of papillary bladder 
tumours [3]. 

Daneshmand evaluated the accuracy of dynamic gadolinium-enhanced magnetic 
resonance imaging (DGE-MRI) to detect extravesical bladder cancer (BC) and 
lymph node-positive disease in invasive BC [4]. Pathologic examination revealed 
invasive BC in 80/122 (65.5%), including stage pT4 in 15/122 (12.3%), pT3 in 
27/122 (22.1%), and pT2 in 38/122 (31.1%), and 27 patients (22.1%) had node- 
positive disease. The sensitivity, specificity, and accuracy of DGE-MRI in differen- 
tiating lymph node-negative organ-confined from nonorgan-confined BC was 
87.5%, 47.6%, and 74% and for the detection of positive nodal disease was 40.7%, 
91.5%, and 80.3%, respectively. Although DGE-MRI improved T and N staging of 
invasive BC, it is still not the ideal modality and needs a standardized protocol for 
interpretation of the imaging findings. 

Nguyen, assessed T2-weighted magnetic resonance imaging (T2W-MRI) and 
the additional diagnostic value of dynamic contrast-enhanced MRI (DCE-MRI) 
using multitransmit 3 T in the localization of bladder cancer [5]. The sensitivity, 
specificity, and accuracy of the localization with T2W-MRI alone were 81% (29/36), 
63% (5/8), and 77% (34/44) for observer 1 and 72% (26/36), 63% (5/8), and 70% 
(31/44) for observer 2 [5]. With additional DCE-MRI available, these values were 
92% (33/36), 75% (6/8), and 89% (39/44) for observer 1 and 92% (33/36), 63% 
(5/8), and 86% (38/44) for observer 2 [5]. Of 11 malignant tumours within the blad- 
der wall thickening, 6 (55%) were found on T2W images and 10 (91%) were found 
on DCE maps [5]. Compared with conventional T2W-MRI alone, the addition of 
DCE-MRI improved interobserver agreement as well as the localization of small 
malignant tumours and those within bladder wall thickening [5]. 

Bashir determine the diagnostic accuracy of high-resolution MR imaging done at 
1.5 T in distinguishing bladder-restricted tumour from non-bladder-restricted 
tumour and compare the mean short axis dimension of metastatic pelvic lymph 
nodes with benign pelvic lymph nodes [6]. The accuracy of MRI in differentiating 
distinguishing bladder-restricted tumour from non-bladder-restricted tumour was 
67.72%. The mean short axis diameter of metastatic lymph nodes was greater than 
that of non-metastatic lymph nodes, i.e., 7.4 mm and 5.4 mm respectively. 

Diffusion weighted magnetic resonance imaging (DWI) and dynamic contrast- 
enhanced (DCE) MRI have been considered useful for pathological staging and 
histological grading in bladder cancer [7]. A total of 59 patients with 69 pathologi- 
cally confirmed tumour lesions were included in this study. All patients underwent 
MR examination at 3.0 T basing on DWI and DCE imaging [7]. Aggressiveness of 
bladder cancer is negatively correlated with ADC value (r = —0.705, p < 0.0001) 
and wash-out rate (r = —0.719, p < 0.0001) [7]. The tumour ADC value is positively 
correlated with wash-out rate (r = 0.555, p < 0.0001). The diagnostic specificity and 
accuracy using tumour ADC value and wash-out for the tumour with size <24 mm 
were better than that tumours with size >24 mm [7]. The sensitivity, specificity and 
accuracy of ADC and wash-out rate in combination in diagnosis of bladder cancer 
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aggressiveness were 96.7%, 94.9% and 95.7%, respectively [7]. ROC curve revealed 
the diagnostic performance of aggressiveness of bladder cancer using ADC value 
and wash-out rate were 0.928 (cut-off value: 0.905 x 10-3 mm?/s) and 0.891 (cut-off 
value: 0.685 min-'), respectively [7]. ADC and wash-out rate derived from DWI and 
DCE-MRI at 3.0 T have good potential to assess the aggressiveness of bladder can- 
cer and the accuracy was greater for ADC than for semi-quantitative parameters. 

The correlation between clinical tumour stage and pathological tumour stage in 
radical cystectomy specimens in locally advanced bladder cancer is suboptimal [8]. 
MRI overestimated tumour stage in 23 out of 47 patients (49%), whereas 6 patients 
(13%) were understaged [8]. In the three groups of patients (those with the same 
stage group at MRI as in the cystectomy specimen, overestimated tumour stage and 
understaged patients), the time interval between transurethral resection of the blad- 
der (TURB) and MRI did not differ significantly. Preoperative MRI overestimated 
tumour stage in almost half of the patients investigated in this study. Postoperative 
changes could have contributed to such overstaging with MRI. 


15.2 PET Imaging in Bladder Cancer 


Since the introduction of combined radiologic-nuclear imaging procedures like 
PET/CT and PET/MRI, new and promising diagnostic tools in bladder and prostate 
cancer imaging are available to physicians [9]. Although PET-based hybrid imaging 
in bladder cancer is currently utilized only in selected cases, an increase in PET 
imaging can be observed in prostate cancer due to the development of cancer- 
specific PET tracers [9]. Especially novel ligands of prostate-specific membrane 
antigen (PSMA) exhibit great potential to effectively influence future staging of 
prostate cancer [9]. However, before recommendations for implication in routine 
staging can be given, evaluation in the context of prospective multicenter clinical 
trials are mandatory. 

The treatment and prognosis of bladder cancer are based on the depth of primary 
tumour invasion. Bashir determine the diagnostic accuracy of high-resolution MR 
imaging done at 1.5 T in distinguishing bladder-restricted tumor from non-bladder- 
restricted tumor and compare the mean short axis dimension of metastatic pelvic 
lymph nodes with benign pelvic lymph nodes [6]. 

The accuracy of MRI in differentiating distinguishing bladder-restricted tumor 
from non-bladder-restricted tumor was 67.72%. The mean short axis diameter of 
metastatic lymph nodes was greater than that of non-metastatic lymph nodes, i.e., 
7.4 mm and 5.4 mm respectively. 

A highly accurate preoperative tumour, node, metastasis (TNM) staging is criti- 
cal to proper patient management and treatment [10]. This study retrospectively 
investigated the value of !*F-fluorodeoxyglucose (FDG) positron emission tomogra- 
phy/computed axial tomography ("F-FDG PET/CT) and magnetic resonance imag- 
ing (MRI) for preoperative N staging of bladder cancer [10]. "F-FDG PET/CT and 
MRI were performed in 18 patients [10]. The specificities for detection of lymph- 
node metastases for MRI and '"F-FDG PET/CT were 80% (n = 15) and 93.33% 
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(n = 15), respectively [10]. The negative predictive values were 80% (n = 15) and 
87.5% (n = 16) for MRI and '8F-FDG PET/CT, respectively [10]. 

In patients with bladder cancer (BCa) preoperative staging with (11)C-choline 
positron emission tomography-computed tomography (PET/CT) could be used to 
derive prognostic information and hence stratify patients preoperatively with respect 
to disease management [11]. There was no statistically significant difference in OS 
and CSD between the patient groups when stratified for organ-confined versus non- 
organ-confined disease or lymph node involvement defined by either (11)C-choline 
PET/CT (OS: p = 0.262, hazard ratio [HR] = 1.60; p = 0.527, HR = 0.76; CSD: 
p = 0.144, HR = 2.25; p = 0.976, HR = 0.98) or CT (OS: p = 0.518, HR = 1.34; 
p = 0.228, HR = 1.67; CSD: p = 0.323, HR = 1.90; p = 0.136, HR = 2.38). The limi- 
tation of this study is the small number of included patients [11]. In this prospective 
trial neither CT nor (11)C-choline PET/CT were able to sufficiently predict OS or 
CSD in BCa patients treated with radical cystectomy albeit trends and moderately 
increased HRs could be demonstrated without significant differences between CT 
or (11)C-choline PET/CT [11]. 

Mertens investigated the association between extravesical (18) 
F-fluorodeoxyglucose (FDG) avid lesions on FDG-positron emission tomography/ 
computed tomography (PET/CT) and mortality in patients with muscle-invasive 
bladder cancer [12]. Of the 211 patients, 98 (46.4%) had 1 or more extravesical 
lesions on PET/CT, 113 (53.5%) had a negative PET/CT. Conventional CT revealed 
extravesical lesions in 51 patients (24.4%) [12]. Patients with a positive PET/CT 
had a significantly shorter OS and DSS (median OS: 14 vs. 50 months, p = 0.001; 
DSS: 16 vs. 50 months, p < 0.001). On the basis of our results, the presence of 
extravesical FDG-avid lesions on PET/CT might be considered an independent 
indicator of mortality. 

Positron emission tomography/computed tomography (PET/CT) with (18) 
F-fluorodeoxyglucose (FDG) has been used with limited success in the past in pri- 
mary diagnosis and locoregional staging of urinary bladder cancer, mainly because 
of the pharmacokinetics of renal excretion of (18)F-FDG [13]. Nayak evaluated the 
potential application of diuretic (18)F-FDG PET/CT in improving detection and 
locoregional staging of urinary bladder tumours [13]. Of the 25 patients, CECT 
detected a primary tumour in 23 (sensitivity 92%), while (18)F-FDG PET/CT was 
positive in 24 patients (sensitivity 96%). Mean size and maximum standardized 
uptake value of the bladder tumours were 3.33 cm (range 1.6-6.2) and 5.3 (range 
1.3-11.7), respectively [13]. Of the 25 patients, only 10 patients underwent radical 
cystectomy based on disease status on TURBT [13]. Among those 10 patients, 9 had 
locoregional metastases. Among the 9 patients who had positive lymph nodes for 
metastasis on histopathology, CECT and PET/CT scan had a sensitivity of 44% and 
78%, respectively [13]. (18)F-FDG PET/CT was found to be superior to CECT in 
the detection of the primary tumour and locoregional staging (p < 0.05) [13]. 
Diuretic (18)F-FDG PET/CT is highly sensitive and specific and plays an important 
role in improving detection of the primary tumour and locoregional staging of uri- 
nary bladder tumours. Diuretic (18)F-FDG PET/CT demonstrated a higher diagnos- 
tic value when compared with CECT in these patients. 
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Kollberg evaluated the clinical use of [(18)F]fluorodeoxyglucose-positron emis- 
sion tomography/computed tomography (FDG-PET/CT) in addition to conven- 
tional preoperative radiological investigations in a defined group of patients with 
high-risk muscle-invasive bladder cancer [14]. Compared to CT alone, FDG-PET/ 
CT provided more supplemental findings suggesting malignant manifestations in 48 
(47%) of the 103 patients [14]. The additional FDG-PET/CT findings led to an 
altered provisional treatment plan in 28 out of 103 patients (27%), detection of dis- 
seminated bladder cancer and subsequent cancellation of the initially intended cys- 
tectomy in 16 patients, and identification of disseminated disease and treatment 
with induction chemotherapy before radical cystectomy in 12 patients [14]. 
Preoperative FDG-PET/CT changed the treatment plan for a considerable propor- 
tion (27%) of the present patients [14]. Accordingly, such examination can poten- 
tially improve the preoperative staging of cystectomy patients with high-risk 
features, and may also reduce the number of futile operations in patients with 
advanced disease who are beyond cure [14]. 
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A Systematic Review on the Staging 1 6 
Conundrum in Bladder Cancer 


A systematic review relating to staging, imaging and bladder cancer was conducted. 
The search strategy aimed to identify all references related to the Staging conun- 
drum and Bladder Cancer. Search terms used were as follows: (Bladder cancer) 
AND (Staging) AND (Imaging). The following databases were screened from 1989 
to June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMed 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science. 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
bladder cancer and screening. Papers were included if published after 1984 and had 
to be in English. Studies that did not conform to this were excluded. Only primary 
research was included. 

Abstracts were independently screened for eligibility by two reviewers and dis- 
agreements resolved through discussion or third party opinion (Fig. 16.1). 
Agreement level was calculated using Cohen’s Kappa to test the intercoder reliabil- 
ity of this screening process. Cohens’ Kappa allows comparison of inter-rater reli- 
ability between papers using relative observed agreement. This also takes account 
of the comparison occurring by chance. The first reviewer agreed all 14 papers to be 
included, the second, agreed on 14. Cohens’ Kappa was 1.0. 
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Potentially relevant studies to be 
included in the systematic review 


e Potentially relevant studies for analysis (n=33) 
identified through database 
searching and their titles & 
abstracts independently 


screened by 2 reviewers 


e Papers excluded as not 
related to search terms 
(n=19) 


e Studies excluded with 
reasons; either duplicates, 
not conforming to eligibility 
criteria (n=0) 


(n=33) 


Potentially relevant studies identified 
through other sources & 
independently screened by 2 
reviewers (n=0) 


Potentially relevant studies to be 
included in the systematic review 
for analysis (n=14) 


Fig. 16.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 


Data extraction was piloted by the researcher and amended in consultation with 
the research team (author and two academic supervisors). Data collected included 
authors, year and country of publication, study aims, setting, intervention aims, 
number of participants, study design, intervention components and delivery meth- 
ods, comparison groups and outcome measures, notes and follow-up questions for 
the authors. Studies were quality assessed using the PRISMA criteria for ran- 
domised controlled trials, Mays et al. [1, 2] for the action research and qualitative 
studies and the Critical Skills Appraisal programme for cohort studies. This was 
also applied to randomised controlled trials and qualitative studies. There were 14 
cohort studies. 


16.1 Systematic Review Results 
16.1.1 Variation in Imaging for Bladder Cancer Staging 


McInnes tested the hypotheses that use of preoperative imaging for muscle-inva- 
sive bladder cancer (MIBC) conforms to practice guidelines and preoperative 
imaging with accurate staging is related to improved outcomes [3]. Two thou- 
sand eight hundred and two patients with MIBC underwent cystectomy during 
1994-2008 [3]. Over the three 5-year study periods there was an increase in 
preoperative chest X-ray (55%, 64%, 63%, p < 0.001), chest computed tomogra- 
phy (CT) (10%, 10%, 21%, p < 0.001), bone scan (30%, 34%, 36%; p = 0.04) and 
CT/magnetic resonance imaging/ultrasonography abdomen/pelvis (80%, 87%, 
90%, p < 0.001) [3]. Use of chest imaging was associated with age (odds ratio 
[OR] 1.24-1.59 compared with the youngest age group), N-stage (OR 0.79 for 
the NX group compared with the N+ group), surgeon volume (OR 0.47-0.53 
compared with the highest volume quartile) and geographic region (OR 0.47-2.19 
compared with the largest region) [3]. Use of bone scan was associated with 
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N-stage (OR 0.57 for the NX group compared with the N+ group) and geo- 
graphic region (OR 0.71-1.34 compared with the largest region) [3]. 


16.1.2 MRI in Detection of NMIBC vs. MIBC 


Panebianco determined multi-parametric magnetic resonance imaging (mpMRI) to 
differentiate muscle invasive bladder cancer (MIBC) from non-muscle invasive 
bladder cancer (NMIBC) [4]. Ninety-six percent of Tl-labeled tumours by the 
T2W + DWI + PWI image set were confirmed to be NMIBC at histopathology [4]. 
Overall accuracy of the complete mpMRI protocol was 94% in differentiating 
NMIBC from MIBC [4]. PWI, DWI and DTI quantitative parameters were shown 
to be significantly different in cancerous versus non-cancerous areas within the 
bladder wall in T2-labelled lesions [4]. 

Preoperative discrimination between nonmuscle-invasive bladder carcinomas 
(NMIBC) and the muscle-invasive ones (MIBC) is very crucial in the management 
of patients with bladder cancer (BC) [5]. An optimal subset involving 19 features 
was selected from T, W and DW sequences, which outperformed the other subsets 
selected from T, W or DW sequence in muscle invasion discrimination [5]. The best 
performance for the differentiation task was achieved by the SVM-RFE + SMOTE 
classifier, with averaged sensitivity, specificity, accuracy, and area under the curve 
of receiver operating characteristic of 92.60%, 100%, 96.30%, and 0.9857, respec- 
tively, which outperformed the diagnostic accuracy by experts [5]. 

Pre-operative differentiation is vital for NMIBC or MIBC. Wang investigate 
whether intravoxel incoherent motion (IVIM) diffusion-weighted imaging (DWI) 
can differentiate NMIBC from MIBC [6]. Comparisons were made between the 
MIBC and NMIBC group, and differences were analyzed by comparing the areas 
under the curve (AUCs) [6]. The ADC and D value were significantly lower in 
patients with MIBC compared to those with NMIBC (p < 0.01) [6]. The AUC of D 
value (0.894) was significantly (p < 0.05) larger than the ADC value (0.786), with 
sensitivities and specificities of 95% and 87.5% (D) and 80% and 68.7% (ADC), 
respectively [6]. The D value obtained from IVIM exhibited better performance 
than conventional DWI for distinguishing NMIBC from MIBC and may serve as a 
potential imaging biomarker for bladder cancer invasion [6]. 


16.1.3 MRI in Low Grade vs. High Grade Bladder Cancer 


The diagnostic performance of diffusion-weighted magnetic resonance imaging 
(DW-MRI) in bladder cancer was investigated by Kobayashi et al. [7]. In detecting 
bladder cancer, DW-MRI exhibited high sensitivity equivalent to that of T2W-MRI 
(>90%) [7]. Interobserver agreement was good for DW-MRI (x score, 0.88), though 
moderate for T2W-MRI (0.67) [7]. ADC values were significantly lower in high- 
grade (vs. low-grade, p < 0.0001) and high-stage (T2 vs. T1 vs. Ta, p < 0.0001) 
tumours [7]. At a cut-off ADC value determined by partition analysis, clinically 
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aggressive phenotypes including muscle-invasive bladder cancer (MIBC) and high- 
grade T1 disease were differentiated from less aggressive phenotypes with a sensi- 
tivity of 88%, a specificity of 85% and an accuracy of 87% [7]. 


16.1.4 Sensitivity and Specificity of MRI vs. CT Urogram 


Extension through the deep muscle of the bladder wall was present in 20 of the 40 
patients and was diagnosed with a sensitivity of 95% and a specificity of 95% [8]. 
Extension to perivesical fat was present in 18 of 40 patients, with a sensitivity of 
66% and a specificity of 100% [8]. Invasion of the adjacent organs was present in 9 
of 40 patients, with a sensitivity of 44% and a specificity of 96% [8]. On the basis 
of the MR findings, the tumour was correctly staged. In 24 of 40 (60%) patients, 
tumour extension was overestimated in 3 of 40 (7.5%) patients, and tumour exten- 
sion was underestimated in 13 of 40 (32.5%) patients [8]. MR imaging has been 
shown to be accurate in identification of macroscopic lymph node involvement and 
deep muscle involvement [8]. It appears to be at least as useful as computed tomog- 
raphy (CT) in the evaluation of perivesical fat involvement and to be superior to CT 
in the detection of invasion of adjacent organs [8]. One limitation of MR imaging is 
in the evaluation of tumour extension into the periurethral glands [8]. 


16.1.5 The Role of High Resolution Ultrasound in Bladder 
Cancer Staging 


Magnetic resonance imaging (MRI) has been proposed as a staging tool for bladder 
cancer (BC), but its use has been limited by its high costs and limited availability 
[9]. Saita tested the feasibility of high-resolution mUS in BC and ability to differen- 
tiate between non-muscle-invasive BC (NMIBC) and muscle-invasive BC (MIBC) 
[9]. Micro-US was accurate in differentiating the three layers of the bladder wall 
[9]. Bladder cancers were identified as heterogeneous structures protruding from 
the normal bladder wall. In 14 cases the lesions appeared confined to the lamina 
propria, and in all cases NMIBC was confirmed by the final pathological report. In 
other cases, the lesions extended into the muscular layer, but MIBC was confirmed 
in five out of seven cases (71.4%) [9]. 


16.1.6 Staging and VIRADS 


Ueno evaluated the interobserver agreement and diagnostic performance of 
VI-RADS [10]. Data was assessed for 74 bladder cancers who had undergone mp- 
MRI before transurethral resection [10]. Five readers assessed the probability of 
MIBC using VI-RADS scores [10]. Interobserver agreement was excellent (ICC 
0.85, 95% confidence interval 0.80-0.89) and the diagnostic performance of 
VI-RADS was represented as a pooled AUC of 0.90 (95% confidence interval 
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0.87-0.93) [10]. VI-RADS is suitable as a comprehensive tool for appropriate treat- 
ment planning for patients with bladder cancer [10]. 

Barchetti evaluated accuracy with Vesical Imaging-Reporting and Data System 
(VI-RADS) for differentiation of non-muscle invasive bladder cancer (NMIBC) and 
muscle-invasive bladder cancer (MIBC) [11]. Sensitivity and specificity were 91% 
and 89% for reader 1 and 82% and 85% for reader 2 respectively when the cutoff 
VI-RADS >2 was used to define MIBC [11]. At the same cutoff, PPV and NPV 
were 77% and 96% for reader 1 and 69% and 92% for reader 2 [11]. When the cut- 
off VI-RADS >3 was used, sensitivity and specificity were 82% and 94% for reader 
1 and 77% and 89% for reader 2. Corresponding PPV and NPV were 86% and 93% 
for reader 1 and 74% and 91% for reader 2 [11]. Area under curve was 0.926 and 
0.873 for reader 1 and 2 respectively. Inter-reader agreement was good for the over- 
all score (K = 0.731) [11]. 


16.1.7 The Role of FDG PET in Bladder Cancer Staging 


Goodfellow determine whether to use (18) F-fluorodeoxyglucose positron emission 
tomography (FDG PET) scans in the preoperative staging of bladder cancer (BC) 
[12]. The PET scan was able to detect metastatic disease outside of the pelvis with 
a sensitivity of 54% compared with 41% for the staging CT (N = 207) [12]. Both 
scans had similar specificities of 97% and 98% [12]. There were 13 PET avid lesions 
not visualised on the corresponding staging CT scans [12]. These proved to be met- 
astatic BC (6 patients), a synchronous primary colonic cancer (1), colonic adeno- 
mas (1), basal cell tumour of the parotid gland (1) and inflammatory lesions (4) 
[12]. The sensitivity and specificity of the CT scans for pelvic LN involvement was 
45% and 98%, respectively (N = 93) [12]. Using a combination of the PET and CT 
scan, the sensitivity for detecting metastatic disease in LNs increased to 69% with a 
3% reduction in specificity to 95% [12]. 


16.1.8 Reviews Related to Systematic Review 


Magnetic resonance imaging (MRI) has shown potential for local tumour detection 
and staging, but the accuracy for LNM detection remains disappointingly low [13]. 
The LN staging accuracy is improved with ultra-small super-paramagnetic particles 
of iron oxide (USPIO) [13]. This, however, is not commercially available at the 
moment [13]. Positron emission tomography (PET), a functional imaging technique 
most commonly accompanied with computed tomography (PET/CT), may also have 
arole in the detection of bladder cancer LNM in the future [13]. According to the cur- 
rently available scientific evidence, recommendations include, use of pelvic MRI for 
primary tumour evaluation and local LNM detection acknowledging limited nodal 
imaging accuracy, pelvic/abdominal/chest CT for evaluation of distant metastasis 
[13]. The scientific evidence does not support the routine use of PET/CT (18F-FDG, 
18F/11C-choline, 11C-acetate) in bladder cancer staging or in LNM detection [13]. 
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Malayeri, reviewed papers related to cross-sectional imaging to assess local, nodal, 
and distant metastases in MIBC [14]. CT with contrast is a practical approach, but 
potential for understaging of small lymph nodes or foci of metastasis is present [14]. 
Multiparametric MRI is emerging as the imaging modality of choice in tumour staging, 
with a reported accuracy of more than 90% [14]. Locoregional lymph node metastasis 
can also be accurately evaluated using functional MRI [14]. PET/CT with conventional 
radiotracers is a common imaging modality for staging distant metastases [14]. 

Early and accurate diagnosis of Bladder cancer (BCa) will contribute extensively 
to the management of the disease [15]. A total of 81 published papers were reviewed 
[15]. For patients with haematuria and suspected of BCa, cystoscopy and CT are 
most commonly recommended [15]. Ultrasonography, MRI, PET/CT using !*F- 
FDG or '!C-choline and recently PET/MRI using '8F-FDG also play a prominent 
role in detection of BCa [15]. 


16.1.9 Grey Literature Related to Systematic Review 


Muscle-invasive bladder cancer (MIBC) has a tendency toward urothelial multifocality 
and is at risk for local and distant spread, most commonly to the lymph nodes, bone, 
lung, liver, and peritoneum [16]. Pretreatment staging of MIBC should include imaging 
of the urothelial upper tract for synchronous lesions; imaging of the chest, abdomen, and 
pelvis for metastases; and MRI pelvis for local staging. CT abdomen and pelvis without 
and with contrast (CT urogram) is recommended to assess the urothelium and abdomi- 
nopelvic organs [16]. Pelvic MRI can improve local bladder staging accuracy [16]. 
Chest imaging is also recommended with chest radiograph usually being adequate [16]. 
FDG-PET/CT may be appropriate to identify nodal and metastatic disease [16]. 


16.1.10 Systematic Review Conclusion 


CT is used in two modes, CT and computed tomographic urography (CTU), both 
for diagnosis and staging of BCa [15]. However, they cannot differentiate T1 and T2 
BCa [15]. MRI is performed to diagnose invasive BCa and can differentiate muscle 
invasive bladder carcinoma (MIBC) from non-muscle invasive bladder carcinoma 
(NMIBC) [15]. However, CT and MRI have low sensitivity for nodal staging [15]. 
For nodal staging PET/CT is preferred [15]. PET/MRI provides better differentia- 
tion of normal and pathologic structures as compared with PET/CT [15]. 
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Bladder Cancer 


17.1 MIBC:Is Upper Tract Imaging Required? 


Al-Mula Abed conducted a single-center prospective study to examine the useful- 
ness of investigating the upper tract in visible haematuria [1]. In total, 57 patients 
(aged 23-95 years) with initial or terminal VH were identified [1]. Of these, 56 had 
FC and 9 patients were subsequently diagnosed with a LUT malignancy [1]. With 
regards to upper urinary tract (UUT), 35 patients (61.4%) had an USS, 46 (80.7%) 
underwent a CTU, and 25 (43.9%) patients had both [1]. In this group, no UUT 
malignancy was identified on upper tract imaging [1]. FC is recommended, but a 
non-invasive USS can be a safe initial investigation for the UUT, with a CTU sub- 
sequently considered in those with abnormalities on USS and those with ongoing 
bleeding [1]. 


17.2 MIBC: Is There a Role for Urine Cytology 
in Haematuria Investigations? 


Urine cytology has been a long-standing first line investigation for haematuria and 
is recommended in current major guidelines [2]. Mishriki determined the contribu- 
tion of urine cytology in haematuria investigations. Patients with positive urine 
cytology as the only finding underwent further cystoscopy, retrograde studies or 
ureteroscopy with biopsy under general anaesthesia [2]. Of the patients 124 (4.5%) 
had malignant cells and 260 (9.4%) had atypical/suspicious results [2]. For urothe- 
lial cancer cytology demonstrated 45.5% sensitivity and 89.5% specificity [2]. Two 
patients with urine cytology as the only positive finding had urothelial malignancy 
on further investigation [2]. 


© The Editor(s) (if applicable) and The Author(s), under exclusive license to 135 
Springer Nature Switzerland AG 2021 

S. S. Goonewardene et al., Management of Muscle Invasive Bladder Cancer, 

Management of Urology, https://doi.org/10.1007/978-3-030-57915-9_17 


136 17 Current State of Investigations and Limitations in Muscle Invasive Bladder Cancer 


17.3 Is Cystoscopy Required for Investigation 
of Microscopic Haematuria? 


The non-invasive bladder cancer urine test system (CXbladder) for asymptomatic 
microscopic haematuria (AMH), may suggest cystoscopy and invasive tests are not 
required [3]. Physicians reduced invasive procedures for individuals identified as 
having a low probability of UC with Cxbladder [3]. The intensity of investigation 
was targeted and increased, including use of total procedures and cystoscopy, for 
patients identified by Cxbladder tests as having a high probability of UC [3]. The 
outcome resulted in patients with a high risk of UC receiving appropriate guideline- 
recommended invasive diagnostic tests [3]. Patients who tested negative were 
offered fewer and significantly less invasive procedures [3]. 

Rodgers determine the most effective diagnostic strategy for investigating hae- 
maturia in adults [4]. Eighteen out of 19 identified studies evaluated dipstick tests, 
suggesting moderate usefulness in establishing the presence of haematuria [4]. 
Twenty-eight studies included data on the accuracy of laboratory tests (tumour 
markers, cytology) for the diagnosis of bladder cancer [4]. The majority of tumour 
marker studies evaluated nuclear matrix protein 22 or bladder tumour antigen. The 
sensitivity and specificity ranges suggested that neither are useful either for diag- 
nosing bladder cancer or for ruling out further investigation (cystoscopy) [4]. Fifteen 
studies evaluating urine cytology, with high specificity, suggesting some possible 
utility in confirming malignancy [4]. 

Regine investigates the sensitivity of virtual CT in assessing lesion of the bladder 
wall to compare it with that of conventional endoscopy, and outlines the indications, 
advantages and disadvantages of virtual CT-pneumocystography [5]. Thirty lesions 
(24 pedunculated, 6 sessile) were detected at conventional cystoscopy in 16 patients 
(multiple polyposis in 3 cases) [5]. Virtual cystoscopy identified 23 lesions (19 
pedunculated and 4 sessile) [5]. The undetected lesions were pedunculated <5 mm 
(5 cases) and sessile (2 cases). One correctly identified pedunculated lesion was 
associated with a bladder stone [5]. 


17.4 Role of Biomarkers as a Replacement 
for Haematuria Investigations 


Urinary markers simplify surveillance schedules and improve early detection of 
tumours, especially in NMIBC [6]. Several biomarkers show a higher sensitivity 
than urinary cytology [6]. Molecular biomarkers in this field are strongly desired 
[6]. Molecular profiling using is more feasible with recent developments in sequenc- 
ing technologies [6]. Currently, molecular profiling is are being used for early detec- 
tion, prediction of prognosis, and drug sensitivity [6]. Furthermore, several groups 
used transcriptome profiling to classify MIBC into various distinct subtypes, show- 
ing distinct clinical behaviours and responses to chemotherapy and immune check- 
point inhibitors [6]. However, guidelines have yet to take this into account. 
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18.1 Research Methods 


A systematic review relating to bladder cancer surveillance was conducted. This 
was to identify the bladder cancer epidemiology and risk factors in muscle invasive 
disease. The search strategy aimed to identify all references related to bladder can- 
cer AND surveillance. Search terms used were as follows: (Bladder cancer) AND 
(Surveillance). The following databases were screened from 1989 to June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMed 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science. 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
bladder cancer and screening. Papers were included if published after 1984 and had 
to be in English. Studies that did not conform to this were excluded. Only primary 
research was included (Fig. 18.1). The overall aim was to identify bladder cancer 
risk factors and epidemiology in muscle invasive disease. 

Abstracts were independently screened for eligibility by two reviewers and dis- 
agreements resolved through discussion or third party opinion. Agreement level was 
calculated using Cohen’s Kappa to test the intercoder reliability of this screening 
process. Cohens’ Kappa allows comparison of inter-rater reliability between papers 
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using relative observed agreement. This also takes account of the comparison occur- 
ring by chance. The first reviewer agreed all 14 papers to be included, the second, 
agreed on 14. Cohens kappa was therefore 1.0. 

Data extraction was piloted by the researcher and amended in consultation 
with the research team (author and two academic supervisors). Data collected 
included authors, year and country of publication, study aims, setting, inter- 
vention aims, number of participants, study design, intervention components 
and delivery methods, comparison groups and outcome measures, notes and 
follow-up questions for the authors. Studies were quality assessed using the 
PRISMA criteria for randomised controlled trials, Mays et al. [1, 2] for the 
action research and qualitative studies and the Critical Skills Appraisal pro- 
gramme for cohort studies. This was also applied to randomised controlled 
trials and qualitative studies. 

The search identified 708 papers (Fig. 18.1). All 14 out of 708 mapped to the 
search terms and eligibility criteria. The current systematic reviews were examined 
to gain further knowledge about the subject. Three hundred and ninety papers were 
excluded due to not conforming to eligibility criteria or adding to the evidence. Of 
the 14 papers left, relevant abstracts were identified and the full papers obtained (all 
of which were in English), to quality assure against search criteria. There was con- 
siderable heterogeneity of design among the included studies therefore a narrative 
review of the evidence was undertaken. There was significant heterogeneity within 
studies, including clinical topic, numbers, outcomes, as a result a narrative review 
was thought to be best. There were 12 cohort studies, with a moderate level of evi- 
dence and two trials, with a good level of evidence. These were from a range of 
countries with minimal loss to follow-up. All participants were identified 
appropriately. 


Potentially relevant studies to be 
included in the systematic review 


e Potentially relevant studies for analysis (n=14) 


identified through 
database searching and 
their titles & abstracts 
independently screened by 


e Papers excluded as not 
related to search terms 
(n=0) 


e Studies excluded with 
reasons; either duplicates, 
not conforming to 

eligibility criteria (n=694) 


2 reviewers (n=708) 


Potentially relevant studies 
identified through other sources & 
independently screened by 2 
reviewers (n=0) 


Potentially relevant studies to be 
included in the systematic review 
for analysis (n=14) 


Fig. 18.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 
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18.2 Systematic Review Results 
18.2.1 Urinary Metabolites in Bladder Cancer Surveillance 


Loras examined changes in the urinary metabolome of NMBIC patients before and 
after TURBT, as well during the subsequent surveillance period [3]. Adjusting by 
prior probability of recurrence per risk, discriminant analysis of UPLC-MS meta- 
bolic profiles, displayed negative predictive values for low, low-intermediate, high- 
intermediate and high risk patient groups of 96.5%, 94.0%, 92.9% and 76.1% 
respectively [3]. Detailed analysis revealed several candidate metabolites and per- 
turbed phenylalanine, arginine, proline and tryptophan metabolisms as potential 
biomarkers [3]. A pilot retrospective analysis of longitudinal trajectories of a BC 
metabolic biomarkers during post TURBT surveillance was carried out and the 
results give strong support for the clinical use of metabolomic profiling in assessing 
NMIBC recurrence [3]. 

Jin used high-performance mass spectrometry (HPLC-QTOFMS) to profile urine 
metabolites of 138 patients with BC and 121 control subjects [4]. Multivariate statisti- 
cal analysis revealed that the cancer group could be clearly distinguished from the 
control groups on the basis of their metabolomic profiles [4]. Patients with muscle- 
invasive BC could also be distinguished from patients with non-muscle-invasive BC 
on the basis of their metabolomic profiles [4]. Successive analyses identified 12 dif- 
ferential metabolites distinguishing between the BC and control groups, and many of 
them turned out to be involved in glycolysis and betaoxidation [4]. The association of 
these metabolites with cancer was corroborated by microarray results. This demon- 
strated carnitine transferase and pyruvate dehydrogenase complex expressions are 
significantly altered in cancer groups [4]. In terms of clinical applicability, the differ- 
entiation model diagnosed BC with a sensitivity and specificity of 91.3% and 92.5%, 
respectively, and comparable results were obtained by receiver operating characteris- 
tic analysis (AUC = 0.937) [4]. Multivariate regression also suggested that the metab- 
olomic profile correlates with cancer-specific survival time [4]. 


18.2.2 CellDetect in Bladder Cancer Surveillance 


CellDetect is a unique histochemical stain enabling colour and morphological dis- 
crimination between malignant and benign cells based on differences in metabolic 
signature [5]. The overall sensitivity of CellDetect was 84% [5]. Sensitivity for 
detecting low-grade nonmuscle-invasive bladder cancer was greater than BTA stat 
(78% vs. 54%) and more than twofold higher compared with standard cytology 
(33%, p < 0.05) [5]. The specificity was 84% in routine surveillance by cystoscopy. 
At a median follow-up of 9 months, 21% with positive CellDetect and negative 
reference standard developed UCC, which was significantly higher compared with 
the 5% of the true negative cases [5]. Limitations include the lack of instrumental 
urine samples and the lack of patients with nongenitourinary cancers in the study 
population [5]. 


142 18 Bladder Cancer Surveillance 


18.2.3 NMP 22 in Bladder Cancer Surveillance 


Akaza determined the clinical usefulness of NMP22 (Nuclear Matrix Protein 22) 
as a urinary marker in bladder cancer surveillance compared with urine cytology 
[6]. Urinary NMP22 values were determined for 144 patients with histologically 
diagnosed bladder cancer, 65 patients with other urological cancers, and 171 
healthy volunteers by use of a UNMP22 Test kit (an enzyme-linked immunosotr- 
bent assay) [6]. The sensitivities of urinary NMP22 and voided urine cytology 
were 61.1% (88/144) and 33.8% (48/144), respectively, a significant difference 
(p < 0.00001) [6]. Multivariate analysis revealed that tumour size affected the uri- 
nary NMP22 values [6]. The positive rate by tumour size was 42.3%, 59.1%, and 
85.0% for tumours of <10 mm, 10-30 mm, and >30 mm, respectively [6]. Urinary 
NMP22 values decreased postoperatively in 82.9% of the patients [6]. The median 
NMP22 values for prostate cancer and renal cancer were 4.4 U/ml (95% CI: 
2.2—6.7) and 6.2 U/ml (95% CI: 3.6—12.5) [6]. The positive rates were 24.2% and 
31.3%, respectively, both of which were significantly lower than for bladder 
cancer [6]. 


18.2.4 5-Aminolevulinic Acid-Induced Fluorescence Endoscopy 
in Bladder Cancer Surveillance 


Kriegmair determined whether neoplastic disease, missed under white light can be 
detected during transurethral resection with 5-aminolevulinic acid-induced porphy- 
rin fluorescence [7]. In 82 (25%) cases additional neoplastic lesions were found due 
to red porphyrin fluorescence which was induced by 5-aminolevulinic acid. Thirty- 
one percent of these neoplastic foci which were found in normal and nonspecific 
inflamed mucosa had a poorly differentiated histology [7]. 

Loidl assessed flexible cystoscopy assisted by hexaminolevulinate (HAL) fluo- 
rescence [8]. In the 45 patients studied 41 (91%) had exophytic tumours, of which 
39 (95.1%) were detected by HAL flexible cystoscopy and 40 (97.5%) by HAL 
rigid cystoscopy [8]. Seventeen (37.8%) had concomitant or carcinoma in situ only, 
which was identified by HAL flexible cystoscopy in 14 (82.3%), by HAL rigid cys- 
toscopy in 15 (88.2%), by flexible standard in 11 (64.7%) and by standard white 
light rigid cystoscopy in 13 (76.7%) patients [8]. 

Daneshmand compared blue light flexible cystoscopy with white light flexible 
cystoscopy in surveillance [9]. Following surveillance 103 of the 304 patients were 
referred, including 63 with confirmed malignancy, 26 had carcinoma in situ [9]. In 
13 of the 63 (20.6%, 95% CI 11.5-32.7) recurrence was seen only with blue light 
flexible cystoscopy (p < 0.0001) [9]. Five of these cases were confirmed as carci- 
noma in situ [9]. Operating room examination confirmed carcinoma in situ in 26 of 
63 (41%), which was detected only with blue light cystoscopy in 9 of the 26 (34.6%, 
95% CI 17.2-55.7, p < 0.0001) [9]. Blue light cystoscopy identified additional 
malignant lesions in 29 of the 63 patients (46%) [9]. The false-positive rate was 
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9.1% for white and blue light cystoscopy. None of the 12 adverse events during 
surveillance were serious [9]. 

Drejer examined whether photodynamic diagnosis (PDD) in addition to flexible 
cystoscopy reduces risk of tumour recurrence in prior non-muscle invasive bladder 
cancer [10]. PDD is an optical technique that enhances the visibility of pathologic 
tissue and helps guidance tumour resection [10]. A total of 351 patients were allo- 
cated to the intervention group (flexible PDD), and 348 to the control group (flexi- 
ble white light) [10]. After randomization, only 117 patients in the intervention 
group had at least 1 tumour recurrence compared to 143 patients in the control 
group (p = 0.049) [10]. Odds ratio of 0.67 (p = 0.02, 95% CI: 0.48—-0.95) correlates 
with a tumour reduction of 33% in favour of the intervention group [10]. 


18.2.5 The BTA Stat Test in Bladder Cancer Surveillance 


Pode assessed the sensitivity and specificity of the non-invasive BTA stat urine test 
for detection of primary and recurrent bladder cancer with special reference to the 
size, grade and stage of the tumours, and examine the effect of intravesical bacillus 
Calmette-Guerin treatment on the results [11]. No tumour was found in 122 patients, 
primary transitional cell carcinoma was found in 71 and cystoscopy revealed recur- 
rent tumours in 57 [11]. Overall sensitivity of the BTA stat test was 82.8% and 
specificity was 68.9% [11]. Sensitivity of urine cytology was 39.8% and specificity 
was 95.1% [11]. The BTA stat test detected 90.1% of the primary and 73.7% of the 
recurrent tumours [11]. All patients with carcinoma in situ, high grade tumors, mus- 
cle invasive cancer and tumors larger than 2 cm were diagnosed by the BTA stat 
test [11]. 


18.2.6 Bladder EpiCheck in Bladder Cancer Surveillance 


Witjes assessed Bladder EpiCheck (BE) is a novel urine assay that uses 15 propri- 
etary DNA methylation biomarkers to assess the presence of bladder cancer [12]. 
Out of 440 patients recruited, 353 were eligible for the performance analysis [12]. 
Overall sensitivity, specificity, NPV, and positive predictive value were 68.2%, 
88.0%, 95.1%, and 44.8%, respectively [12]. Excluding low-grade (LG) Ta recur- 
rences, the sensitivity was 91.7% and NPV was 99.3% [12]. The area under receiver 
operating characteristic (ROC) curves with and without LG Ta lesions was 0.82 and 
0.94, respectively [12]. 


18.2.7 Microsatellite Analysis in Bladder Cancer Surveillance 


de Bekker-Grob determined how good microsatellite analysis (MA) markers in 
voided urine samples should be to make a surveillance procedure cost-effective in 
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which cystoscopy is partly replaced by MA for patients with non-muscle-invasive 
urothelial carcinoma (NMI-UC) [13]. The probability of being without recurrence 
after 2 years of surveillance was similar (86.6% conventional arm vs. 86.3% test 
arm) with currently available MA markers (sensitivity of 58% and specificity of 
73%) [13]. 

van der Aa compared, in non-muscle-invasive low-grade (pTa/pT1, G1/G2) uro- 
thelial cell carcinoma of the urinary bladder, flexible cystoscopy or surveillance by 
microsatellite analysis (MA) in voided urine, in patients under regular cystoscopic 
surveillance (CUS) [14]. The introduction of the cystoscope was reported to cause 
discomfort in 39% and pain in 35% of the responses to the questionnaires; the wait- 
ing time for the results of MA was reported as burdensome in 19% [14]. Painful 
micturition was significantly more frequent in the week after CUS than after MA 
(30% and 12%, respectively) [14]. The frequency of fever (1% and 2%) and haema- 
turia (7% and 6%) was similar in both groups [14]. Older patients reported signifi- 
cantly less pain and discomfort from cystoscopy, and this was not related to having 
more previous cystoscopies [14]. 


18.2.8 Urinary Cytology, BTA Trak and Cytokeratin’s 8 and 18 


Babjuk compared results of urinary cytology, quantitative detection of human com- 
plement factor H-related protein (BTA TRAK), and urinary fragments of cytokera- 
tins 8 and 18 (UBC IRMA) with the recurrence status in pTapT1 bladder cancer to 
look for a role in a surveillance protocol [15]. The sensitivity and specificity of 
cytology, BTA, and UBC were 19.8% and 99%, 53.8% and 83.9%, and 12.1% and 
97.2%, respectively [15]. The sensitivity of pTis detection was 66.6%, 0%, and 
100%, respectively [15]. With cutoffs set to a sensitivity of 90%, the specificity of 
BTA and UBC dropped to 24.8% and 20.4%, respectively [15]. 


18.2.9 Urotel in Bladder Cancer Surveillance 


The urine postal cytology kit Urotel was assessed against standard cytological 
method; 184 patients attending for routine surveillance cystourethroscopy provided 
free flow urine specimens [16]. The urine cytology was reported blind. Comparison 
of the two tests showed similar specificity but significantly higher sensitivity with 
the Urotel kit [16]. These kits may have a place in the surveillance of patients at high 
risk of recurrent tumour or those with carcinoma in situ [16]. 


References 


1. Moher D, Liberati A, Tetzlaff J, Altman DG. “Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses: The Prisma Statement.” [In English]. BMJ (Online) 339, no. 
7716 (08 Aug 2009):332-36. 


References 145 


13. 


14. 


15; 


16. 


. Mays N, Pope C, Popay J. “Systematically Reviewing Qualitative and Quantitative Evidence 


to Inform Management and Policy-Making in the Health Field.” [In English]. Journal of Health 
Services Research and Policy 10, no. SUPPL. 1 (July 2005):6—20. 


. Loras A, Trassierra M, Sanjuan-Herrdez D, et al. Bladder cancer recurrence surveillance by 


urine metabolomics analysis. Sci Rep. 2018;8(1):9172. 


. Jin X, Yun SJ, Jeong P, Kim TY, Kim WJ, Park S. Diagnosis of bladder cancer and prediction 


of survival by urinary metabolomics. Oncotarget. 2014;5(6):1635-45. 


. Davis N, Shtabsky A, Lew S, et al. A novel urine-based assay for bladder cancer diagnosis: 


multi-institutional validation study. Eur Urol Focus. 2018;4(3):388-94. 


. Akaza H, Miyanaga N, Tsukamoto T, Ishikawa S, Noguchi R, Ohtani M, Kawabe K, Kubota Y, 


Fujita K, Obata K, Hirao Y, Kotake T, Ohmori H, Kumazawa J, Koiso K. [Evaluation of urinary 
NMP22 (nuclear matrix protein 22) as a diagnostic marker for urothelial cancer-NMP22 as 
a urinary marker for surveillance of bladder cancer. NMP22 Study Group]. Gan To Kagaku 
Ryoho. 1997 May;24(7):829-36. 


. Kriegmair M, Zaak D, Stepp H, et al. Transurethral resection and surveillance of blad- 


der cancer supported by 5-aminolevulinic acid-induced fluorescence endoscopy. Eur Urol. 
1999;36(5):386-92. 


. Loidl W, Schmidbauer J, Susani M, Marberger M. Flexible cystoscopy assisted by hexami- 


nolevulinate induced fluorescence: a new approach for bladder cancer detection and surveil- 
lance? Eur Urol. 2005;47(3):323-6. 


. Daneshmand S, Patel S, Lotan Y, et al. Efficacy and safety of blue light flexible cystoscopy 


with hexaminolevulinate in the surveillance of bladder cancer: a phase II, comparative, 
multicenter study. J Urol. 2018;199(5):1158—65. [Published correction appears in J Urol. 
2019;201(5):1017]. 


. Drejer D, Moltke AL, Nielsen AM, Lam GW, Jensen JB. DaBlaCa-11: photodynamic diagnosis 


in flexible cystoscopy-a randomized study with focus on recurrence. Urology. 2020;137:91-6. 


. Pode D, Shapiro A, Wald M, Nativ O, Laufer M, Kaver I. Noninvasive detection of bladder 


cancer with the BTA stat test. J Urol. 1999;161(2):443-6. 


. Witjes JA, Morote J, Cornel EB, et al. Performance of the bladder EpiCheck™ methylation 


test for patients under surveillance for non-muscle-invasive bladder cancer: results of a multi- 
center, prospective, blinded clinical trial. Eur Urol Oncol. 2018;1(4):307-13. 

de Bekker-Grob EW, van der Aa MN, Zwarthoff EC, et al. Non-muscle-invasive bladder can- 
cer surveillance for which cystoscopy is partly replaced by microsatellite analysis of urine: a 
cost-effective alternative? BJU Int. 2009;104(1):41-7. 

van der Aa MN, Steyerberg EW, Sen EF, et al. Patients’ perceived burden of cystoscopic and uri- 
nary surveillance of bladder cancer: a randomized comparison. BJU Int. 2008;101(9):1106-10. 
Babjuk M, Soukup V, Pes! M, et al. Urinary cytology and quantitative BTA and UBC tests in sur- 
veillance of patients with pTapT1 bladder urothelial carcinoma. Urology. 2008;71(4):718—22. 
Smith AB, Daneshmand S, Patel S, et al. Patient-reported outcomes of blue-light flexible cys- 
toscopy with hexaminolevulinate in the surveillance of bladder cancer: results from a prospec- 
tive multicentre study. BJU Int. 2019;123(1):35-41. 


® 


Check for 
updates 


Risk Stratification in Bladder Cancer 1 ©) 


Urothelial tumours represent a spectrum of diseases with a range of prognoses [1]. 
Within each category of disease, more refined methods to determine prognosis and 
guide management, based on molecular staging, are under development [1]. These 
methods are aimed at optimizing the individual patient’s likelihood of cure and 
chance for organ preservation [1]. For patients with more extensive disease, newer 
treatments typically involve combined-modality approaches using recently devel- 
oped surgical procedures, or three-dimensional treatment planning for more precise 
delivery of radiation therapy [1]. While these are not appropriate in all cases, they 
do offer the promise of an improved quality of life and prolonged survival [1]. 


19.1 Accuracy of EORTC Risk Stratification 


European Organization for Research and Treatment of Cancer (EORTC) risk tables 
only included 171 patients treated with bacillus Calmette-Guérin (BCG) for non- 
muscle-invasive bladder cancer (NMIBC) recurrence [2]. C-indices for progression 
were lower than c-indices reported previously [2]. Successful stratification of recur- 
rence and progression probability at 1 and 5 years was achieved using the EORTC 
tables [2]. Model calibration showed lower risks of recurrence than those reported 
previously [2]. For progression, lower risks were found in higher-risk groups [2]. 
The EORTC model successfully stratified recurrence and progression risks [2]. 


19.2 EORTC Risk Stratification for MIBC Post 
Radical Cystectomy 


May developed a risk stratification of muscle-invasive bladder cancer (MIBC) after 
radical cystectomy (RC) [3]. May compared the cancer-specific mortality (CSM) of 
primary MIBC and secondary MIBC in different risk groups according to the 
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European Organisation for Research and Treatment of Cancer (EORTC) progres- 
sion score [3]. CSM for patients with primary and secondary MIBC did not differ 
significantly [3]. Patients in SG2 with the highest risk for tumor stage progression 
at time of the first and last TURBT in non-MIBC showed a significantly higher 
CSM after RC compared with patients with low-to-intermediate risk and compared 
with patients in SG1 [3]. Risk stratification by the EORTC progression score can 
identify those at highest risk of CSM after progression to MIBC [3]. 


19.3 EORTC/CUETO Risk Stratification in Second TURBT 


Applicability of European Organization for Research and Treatment of Cancer 
(EORTC) and Spanish Urological Club for Oncological Treatment (CUETO) mod- 
els in NMIBC patients is under debate [4]. Zhang assessed the performance of 
EORTC and CUETO predictive models in NMIBC patients treated with second 
TUR [4]. Prior recurrence rate, grade, and second TUR pathology were independent 
prognostic factors for the risk of disease recurrence and progression [4]. The con- 
cordance index of the EORTC and the CUETO model was 0.563 and 0.516 for 
recurrence and 0.681 and 0.702 for progression, respectively [4]. The positive 
pathology after second TUR was significantly associated with risk of disease recur- 
rence and progression [4]. EORTC and CUETO risk models estimated progression 
better than recurrence, especially with higher score groups [4]. 


19.4 Accuracy of EORTC and CUETO Scoring Systems 


Choi aimed to confirm the utility of the European Organization for Research and 
Treatment of Cancer (EORTC) and the Spanish Urological Club for Oncological 
Treatment (CUETO) scoring systems, in non-muscle-invasive bladder cancer [5]. 
For risk of recurrence, with the EORTC model, all groups had statistically signifi- 
cant differences except between the group with a score of O and the group with a 
score of 1—4 [5]. With the CUETO model, all groups differed significantly [5]. For 
risk of progression, the EORTC model demonstrated significant differences between 
all groups except between the group with a score of 2—6 and the group with a score 
of 7-13 [5]. With the CUETO model, a significant difference was observed between 
the group with a score of 0 and the other groups [5]. The concordance index of the 
EORTC and CUETO models was 0.759 and 0.836 for recurrence and 0.704 and 
0.745 for progression, respectively [5]. The area under the ROC curve for the 
EORTC and CUETO models was 0.832 and 0.894 for recurrence and 0.722 and 
0.724 for progression, respectively [5]. 

Xylinas assessed the performance of these predictive tools in a large multicentre 
cohort of NMIBC patients [6]. Both tools exhibited a poor discrimination for disease 
recurrence and progression (0.597 and 0.662, and 0.523 and 0.616, respectively, for 
the EORTC and CUETO models) [6]. The EORTC tables overestimated the risk of 
disease recurrence and progression in high-risk patients [6]. The discrimination of the 
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EORTC tables was even lower in the subgroup of patients treated with BCG (0.554 
and 0.576 for disease recurrence and progression, respectively) [6]. Conversely, the 
discrimination of the CUETO model increased in BCG-treated patients (0.597 and 
0.645 for disease recurrence and progression, respectively) [6]. However, both models 
overestimated the risk of disease progression in high-risk patients [6]. 

Dalkilic compared the prediction accuracy of the European Organization for 
Research and Treatment of Cancer (EORTC) and the Spanish Urology Association 
for Oncological Treatment (CUETO) risk tables in all non-muscle invasive bladder 
cancer patients [7]. The recurrence rate was higher than in CUETO, and similar to 
EORTC [7]. The EORTC was determined to provide better discrimination than 
CUETO in the whole patient group and in those treated or not treated with BCG [7]. 
The concordance indices for these groups were 0.777, 0.705; 0.773, 0.669; and 
0.823, 0.758, respectively [7]. The progression rate was similar in this study to the 
rate defined in both risk tables [7]. The discrimination power was similar in EORTC 
and CUETO for all the groups [7]. The concordance indices were 0.801, 0.881; 
0.915, 0.930; and 0.832, 0.806, respectively [7]. 


19.5 EORTC vs. EAU Risk Stratification 


Rieken characterized outcomes of TaT1 urothelial carcinoma of the bladder stratified 
by the European Association of Urology (EAU) categories and to compare them with 
European Organization for Research and Treatment of Cancer (EORTC) risk groups 
to assess the rate and effect of reclassification [8]. Of 5122 patients, 632 (12.3%), 
2302 (45.0%), and 2188 (42.7%) were assigned to the low-, intermediate-, and high- 
risk EAU category, respectively [8]. Five hundred and sixteen (10.1%) experienced 
disease recurrence and progression, respectively [8]. In multivariable Cox-regression 
analyses, EAU intermediate- and high-risk categories were associated with a higher 
risk of disease recurrence (p < 0.001) and progression (p < 0.001) compared to low- 
risk patients [8]. Application of the EAU categories reclassified 1940 (37.9%) 
patients into a higher risk group for recurrence [8]. Likewise, 602 (11.8%) patients 
were reclassified to a higher and 278 (5.4%) to a lower risk group for progression [8]. 

Sakano validated the European Association of Urology (EAU) guidelines on risk 
group stratification to predict recurrence in Japanese patients with stage Ta and T1 
bladder tumours [9]. Multivariate Cox proportional hazards regression analysis 
showed that the Eastern Cooperative Oncology Group performance status (ECOG 
PS), prior recurrence rate, number of tumours and T category were independent 
predictors of time to recurrence (p < 0.05) [9]. According to the EAU guidelines for 
predicting recurrence, the vast majority of Japanese patients were classified into 
intermediate risk [9]. The intermediate-risk patients were further divided into 
intermediate-low-risk and intermediate-high-risk subgroups, a significant differ- 
ence in the recurrence-free survival rates was demonstrated (p < 0.001). It was also 
found that patients with high risk combined with intermediate-high risk had signifi- 
cantly poorer recurrence-free survival rates than those with low risk combined with 
intermediate-low risk (p < 0.001) [9]. 
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19.6 Assessment of BCG Therapy Using the CUETO Risk 
Stratification Model 


Bacillus Calmette-Guerin is the most effective therapy for non-muscle invasive 
bladder cancer [10]. Fernandez-Gomez developed a risk stratification model to pro- 
vide accurate estimates of recurrence and progression probability after bacillus 
Calmette-Guerin [10]. A scoring system was calculated with a score of 0—16 for 
recurrence and 0-14 for progression [10]. Patients were categorized into four groups 
by score, and recurrence and progression probabilities were calculated in each 
group [10]. For recurrence the variables were gender, age, grade, tumour status, 
multiplicity and associated Tis [10]. For progression the variables were age, grade, 
tumour status, T category, multiplicity and associated Tis [10]. For recurrence cal- 
culated risks using Spanish Urological Club for Oncological Treatment tables were 
lower than those obtained with Sylvester tables [10]. 


19.7 AUA/SUO Guidelines in Bladder Cancer 


Risk stratification should influence evaluation, treatment and surveillance [11]. The 
AUA/SUO guideline attempts to provide a clinical framework for the management 
of bladder cancer [11]. A risk-stratified approach categorizes patients into broad 
groups of low-, intermediate-, and high-risk. Importantly, the evaluation and treat- 
ment algorithm takes into account tumour characteristics and uniquely considers a 
patient’s response to therapy [11]. This highlighted the intensity and scope of care 
for NMIBC should focus on patient, disease, and treatment response characteristics 
[11]. This guideline attempts to improve a clinician’s ability to evaluate and treat 
each patient, but higher quality evidence in future trials will be essential to improve 
level of care for these patients [11]. 

Ravvaz evaluated the American Urological Association (AUA)/Society of 
Urologic Oncology (SUO) non-muscle invasive bladder cancer (NMIBC) risk 
model to predict recurrence and progression prior to death [12]. Patients <60 years 
old have a 40% greater probability of NMIBC recurrence versus death, whereas, 
patients >84 years old had a 12% greater probability of death prior to recurrence at 
5 years [12]. The AUA/SUO NMIBC risk model provides similar predictive perfor- 
mance of recurrence and progression to previous NMIBC risk models such as 
EORTC, CUETO and NCCN [12]. 


19.8 EORTC Classification vs. AUA Guidelines 
for Bladder Cancer 


Wang compared the applicability of European Organization for Research and 
Treatment of Cancer (EORTC) risk tables and American Urological Association 
(AUA) risk stratification in Chinese patients. Wang used EORTC risk tables to clas- 
sify patients into three groups, depending on whether they suffered recurrence or 
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progression after TURBT [13]. AUA risk stratification showed the same results 
[13]. Both classifications were suitable to predict recurrence and progression in 
Chinese patients [13]. However, for high-risk patients in both series, Kaplan-Meier 
curves showed significant differences between RFS levels (p < 0.0001, log-rank 
test) and between PFS levels (p < 0.0001, log-rank test). EORTC risk tables were 
stricter and AUA was more sensitive in assigning patients to a high-risk group [13]. 


References 


1. Scher H, Bahnson R, Cohen S, Eisenberger M, Herr H, Kozlowski J, Lange P, Montie J, 
Pollack A, Raghaven D, Richie J, Shipley W. NCCN urothelial cancer practice guidelines. 
National Comprehensive Cancer Network. Oncology (Williston Park). 1998;12(7A):225-71. 

2. Fernandez-Gomez J, Madero R, Solsona E, Unda M, Martinez-Pifieiro L, Ojea A, Portillo 
J, Montesinos M, Gonzalez M, Pertusa C, Rodriguez-Molina J, Camacho JE, Rabadan M, 
Astobieta A, Isorna S, Muntañola P, Gimeno A, Blas M, Martinez-Pifieiro JA, Club Urolégico 
Español de Tratamiento Oncológico. The EORTC tables overestimate the risk of recurrence 
and progression in patients with non-muscle-invasive bladder cancer treated with bacillus 
Calmette-Guérin: external validation of the EORTC risk tables. Eur Urol. 2011;60(3):423-30. 

3. May M, Burger M, Brookman-May S, Stief CG, Fritsche HM, Roigas J, Zacharias M, Bader 
M, Mandel P, Gilfrich C, Seitz M, Tilki D. EORTC progression score identifies patients at high 
risk of cancer-specific mortality after radical cystectomy for secondary muscle-invasive blad- 
der cancer. Clin Genitourin Cancer. 2014;12(4):278-86. 

4. Zhang G, Steinbach D, Grimm MO, Horstmann M. Utility of the EORTC risk tables and 
CUETO scoring model for predicting recurrence and progression in non-muscle-invasive 
bladder cancer patients treated with routine second transurethral resection. World J Urol. 
2019;37:2699-705. 

5. Choi SY, Ryu JH, Chang IH, Kim TH, Myung SC, Moon YT, Kim KD, Kim JW. Predicting 
recurrence and progression of non-muscle-invasive bladder cancer in Korean patients: a com- 
parison of the EORTC and CUETO models. Korean J Urol. 2014;55(10):643-9. 

6. Xylinas E, Kent M, Kluth L, Pycha A, Comploj E, Svatek RS, Lotan Y, Trinh QD, Karakiewicz 
PI, Holmang S, Scherr DS, Zerbib M, Vickers AJ, Shariat SF. Accuracy of the EORTC risk 
tables and of the CUETO scoring model to predict outcomes in non-muscle-invasive urothelial 
carcinoma of the bladder. Br J Cancer. 2013;109(6): 1460-6. 

7. Dalkilic A, Bayar G, Kilinc MF. A comparison of EORTC and CUETO risk tables in terms 
of the prediction of recurrence and progression in all non-muscle-invasive bladder cancer 
patients. Urol J. 2019;16(1):37-43. 

8. Rieken M, Shariat SF, Kluth L, Crivelli JJ, Abufaraj M, Foerster B, Mari A, Ilijazi D, 
Karakiewicz PI, Babjuk M, Gönen M, Xylinas E. Comparison of the EORTC tables and the 
EAU categories for risk stratification of patients with nonmuscle-invasive bladder cancer. Urol 
Oncol. 2018;36(1):8.e17—24. 

9. Sakano S, Matsuyama H, Takai K, Yoshihiro S, Kamiryo Y, Shirataki S, Kaneda Y, Hashimoto 
O, Joko K, Suga A, Yamamoto M, Hayashida S, Baba Y, Aoki A, Yamaguchi Uro-Oncology 
Group. Risk group stratification to predict recurrence after transurethral resection in Japanese 
patients with stage Ta and T1 bladder tumours: validation study on the European Association 
of Urology guidelines. BJU Int. 2011;107(10):1598-604. 

10. Fernandez-Gomez J, Madero R, Solsona E, Unda M, Martinez-Pifieiro L, Gonzalez M, Portillo 
J, Ojea A, Pertusa C, Rodriguez-Molina J, Camacho JE, Rabadan M, Astobieta A, Montesinos 
M, Isorna S, Muntafiola P, Gimeno A, Blas M, Martinez-Pifieiro JA. Predicting nonmuscle 
invasive bladder cancer recurrence and progression in patients treated with bacillus Calmette- 
Guerin: the CUETO scoring model. J Urol. 2009; 182(5):2195-203. 


152 19 Risk Stratification in Bladder Cancer 


11. Chang SS, Boorjian SA, Chou R, Clark PE, Daneshmand S, Konety BR, Pruthi R, Quale DZ, 
Ritch CR, Seigne JD, Skinner EC, Smith ND, McKiernan JM. Diagnosis and treatment of non- 
muscle invasive bladder Cancer: AUA/SUO guideline. J Urol. 2016;196(4):1021-9. 

12. Ravvaz K, Weissert JA, Downs TM. American Urological Association non-muscle invasive 
bladder cancer risk model validation: should patient age be added to the risk model? J Urol. 
2019;202:682-8. 

13. Wang H, Ding W, Jiang G, Gou Y, Sun C, Chen Z, Xu K, Xia G. EORTC risk tables are more 
suitable for Chinese patients with nonmuscle-invasive bladder cancer than AUA risk stratifica- 
tion. Medicine (Baltimore). 2018;97(36):e12006. 


® 


Check for 
updates 


Risk Prediction and Nomograms 20 
in Bladder Cancer 


A systematic review relating to bladder cancer nomograms was conducted. This 
was to identify the bladder cancer and nomograms in muscle invasive disease. The 
search strategy aimed to identify all references related to bladder cancer AND 
screening. Search terms used were as follows: (Bladder cancer) AND (Nomograms). 
The following databases were screened from 1989 to June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMed 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science. 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
bladder cancer and screening. Papers were included if published after 1984 and had 
to be in English. Studies that did not conform to this were excluded. Only primary 
research was included (Fig. 20.1). The overall aim was to identify bladder cancer 
risk factors and epidemiology in muscle invasive disease. 

Abstracts were independently screened for eligibility by two reviewers and dis- 
agreements resolved through discussion or third-party opinion. Agreement level 
was calculated using Cohen’s Kappa to test the intercoder reliability of this screen- 
ing process. Cohens’ Kappa allows comparison of inter-rater reliability between 
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papers using relative observed agreement. This also takes account of the compari- 
son occurring by chance. The first reviewer agreed all 16 papers to be included, the 
second, agreed on 16. Cohens kappa was therefore 1.0. 

Data extraction was piloted by the researcher and amended in consultation 
with the research team (author and two academic supervisors). Data collected 
included authors, year and country of publication, study aims, setting, inter- 
vention aims, number of participants, study design, intervention components 
and delivery methods, comparison groups and outcome measures, notes and 
follow-up questions for the authors. Studies were quality assessed using the 
PRISMA criteria for randomised controlled trials, Mays et al. [1, 2] for the 
action research and qualitative studies and the Critical Skills Appraisal pro- 
gramme for cohort studies. This was also applied to randomised controlled 
trials and qualitative studies. 

The search identified 201 papers (Fig. 20.1). All 16 out of 201 mapped to the 
search terms and eligibility criteria. The current systematic reviews were exam- 
ined to gain further knowledge about the subject. One hundred and eighty-five 
papers were excluded due to not conforming to eligibility criteria or adding to 
the evidence. Of the 16 papers left, relevant abstracts were identified and the 
full papers obtained (all of which were in English), to quality assure against 
search criteria. There was considerable heterogeneity of design among the 
included studies therefore a narrative review of the evidence was undertaken. 
There was significant heterogeneity within studies, including clinical topic, 
numbers, outcomes, as a result a narrative review was thought to be best. There 
were 16 cohort studies, with a moderate level of evidence. These were from a 
range of countries with minimal loss to follow-up. All participants were identi- 
fied appropriately. 


Potentially relevant studies to be 
included in the systematic review 


e Potentially relevant studies for analysis (n=16) 


identified through 
database searching and 
their titles & abstracts 
independently screened by 


e Papers excluded as not 
related to search terms 
(n=0) 


e Studies excluded with 
reasons; either duplicates, 
not conforming to 

eligibility criteria (n=185) 


2 reviewers (n=201) 


Potentially relevant studies 
identified through other sources & 
independently screened by 2 
reviewers (n=0) 


Potentially relevant studies to be 
included in the systematic review 
for analysis (n=16) 


Fig. 20.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 
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20.1 Systematic Review Results 
20.1.1 Molecular Markers in Bladder Cancer Risk 


Huang investigated a hybrid nomogram with key demographic features and a mul- 
tiplex urinary biomarker assay to identify risk of bladder cancer [3]. Area under the 
receiver operating characteristic curve (AUC) analyses revealed that demographic 
features alone predicted tumour burden with an accuracy of 0.806 [95% confidence 
interval (CI), 0.76-0.85], while biomarker data had an accuracy of 0.835 (95% CI, 
0.80-0.87) [3]. The addition of molecular data into the nomogram improved the 
predictive performance to 0.891 (95% CI, 0.86-0.92) [3]. 


20.1.2 Preoperative Factors Predicting Risk 


Yamada identified preoperative variables to predict major perioperative complica- 
tions after RC and to develop a nomogram [4]. A multivariate model identified gen- 
der (OR: 1.63, p = 0.04), cardiovascular comorbidity (OR: 1.48, p = 0.03) and 
simultaneous nephroureterectomy (OR: 2.81, p = 0.01) as independent predictors 
[4]. Using these three variables, a nomogram was developed with the AUC of 0.58 
[4]. Predictive performance demonstrated fair performance; but identified male, car- 
diovascular comorbidity and simultaneous nephroureterectomy as independent pre- 
dictors of perioperative major complications [4]. 


20.1.3 Prediction of Lymph Node Metastasis 


Wu developed and validate a radiomics nomogram for the preoperative prediction 
of lymph node (LN) metastasis in bladder cancer [5]. The radiomics signature, con- 
sisting of nine LN status-related features, achieved favourable prediction efficacy 
[5]. The radiomics nomogram, which incorporated the radiomics signature and 
CT-reported LN status, also showed good calibration and discrimination in the 
training set [AUC, 0.9262; 95% confidence interval (CI), 0.8657—0.9868] and the 
validation set (AUC, 0.8986; 95% CI, 0.7613—0.9901) [5]. The decision curve indi- 
cated the clinical usefulness of our nomogram [5]. Encouragingly, the nomogram 
also showed favourable discriminatory ability in the CT-reported LN-negative (cNO) 
subgroup (AUC, 0.8810; 95% CI, 0.8021—0.9598) [5]. 

Lu developed a prediction model in a training set from the TCGA-BLCA cohort 
including 196 bladder urothelial carcinoma samples with confirmed LN metastasis 
status [6]. Least absolute shrinkage and selection operator (LASSO) regression was 
harnessed for dimension reduction, feature selection, and LNM signature building 
[6]. Multivariable logistic regression was used to develop the prognostic model, 
incorporating the LNM signature, and a genomic mutation of MLL2, and was pre- 
sented with a LNM nomogram [6]. The performance of the nomogram was assessed 
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with respect to its calibration, discrimination, and clinical usefulness [6]. Predictors 
contained in the individualized prediction nomogram included the LNM signature 
and MLL2 mutation status [6]. The model demonstrated good discrimination, with 
an area under the curve (AUC) of 98.7% (85.3% for testing set) and good calibra- 
tion with p = 0.973 (0.485 for testing set) in the Hosmer-Lemeshow goodness of fit 
test [6]. Decision curve analysis demonstrated that the LNM nomogram was clini- 
cally useful [6]. This study presents a pre-operative nomogram incorporating a 
LNM signature and a genomic mutation, which can be conveniently utilized to 
facilitate pre-operative individualized prediction of LN metastasis in patients with 
bladder urothelial carcinoma [6]. 


20.1.4 Nomogram to Predict Survival in Bladder Cancer 


Zhang constructed a clinical nomogram to effectively predict bladder cancer sur- 
vival [7]. Multivariate Cox regression analysis showed that age, sex, race, stage 
were independent predictors of BC survival [7]. A nomogram was constructed 
based on these factors [7]. The AUC for the 3- and the 5-year survival was 0.82 and 
0.813, respectively [7]. The c-index for the TNM-based model was superior to that 
for the AJCC-TNM classification [7]. 

Yao assessed various treatment modalities using a primary cohort comprising 
234 patients with clinicopathologically-confirmed BCa from 2004 to 2015 in the 
National Cancer Database [8]. For the original 169 patients considered in the model, 
the areas under the receiver operating characteristic curve (AUC) were 0.823 (95% 
CI 0.758-0.889, p < 0.001) and 0.854 (95% CI 0.785-0.924, p < 0.001) for 0.5- and 
1-year overall survival respectively [8]. In the validation cohort, the nomogram dis- 
played similar AUCs of 0.838 (95% CI 0.738-0.937, p < 0.001) and 0.809 (95% CI 
0.680-0.939, p < 0.001), respectively [8]. The high and low risk groups had median 
survivals of 1.91 and 5.09 months for the training cohort and 1.68 and 8.05 months 
for the validation set, respectively (both p < 0.0001) [8]. 

Simone developed two nomograms predicting disease-free survival (DFS) and 
cancer-specific survival (CSS) and to externally validate them in multiple series [9]. 
Age, pathologic T stage, lymph-node density and extent of PLND were independent 
predictors of DFS and CSS (p < 0.05) [9]. Discrimination accuracies for DFS and 
CSS at 2, 5 and 8 years were 0.81, 0.8, 0.79 and 0.82, 0.81, 0.8, respectively, with a 
slight overestimation at calibration plots beyond 24 months [9]. In the external 
series, predictive accuracies for DFS and CSS at 2, 5 and 8 years were 0.83, 0.82, 
0.82 and 0.85, 0.85, 0.83 for European centres; 0.73, 0.72, 0.71 and 0.80, 0.74, 0.68 
for African series; 0.76, 0.74, 0.71 and 0.79, 0.76, 0.73 for American series [9]. 

Bandini provided a benchmark for predicting 1-year RFS in patients with cT2- 
4NO MIBC [10]. The 1-year RFS rates were 67.9% (95% confidence interval [CI] 
64-72) after no perioperative chemotherapy, 76.9% (95% CI 72-83%) after NAC, 
77.8% (95% CI 71-85%) after AC, and 57% (95% CI 37-87) after NAC + AC. On 
multivariable analysis, positive surgical margins (p = 0.002), pT stage (p < 0.0001), 
and pN stage (p < 0.0001) were significantly associated with RFS, while NAC was 
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not (p = 0.6) [10]. The model including all these factors yielded a c-index of 0.76 
(95% CI 0.72-0.79), good calibration, and a high net benefit [10]. The 1-year RFS 
rates across nomogram tertiles were 90.5% (95% CI 87-94%), 73.4% (95% CI 
68-79%), and 51.1% (95% CI 45-58%), respectively [10]. 


20.1.5 Prediction of Recurrence Risk 


Xu developed and validate a nomogram based on radiomics and clinical predictors 
for personalized prediction of the first 2 years (TFTY) recurrence risk [11]. 
Preoperative MRI datasets of 71 BCa patients (34 recurrent) were collected, and 
divided into training (n = 50) and validation cohorts (n = 21) [11]. The nomogram 
developed by two independent predictors, MIS and Rad_Score, showed good per- 
formance in the training (accuracy 88%, AUC 0.915, p « 0.01) and validation 
cohorts (accuracy 80.95%, AUC 0.838, p = 0.009) [11]. More benefit was observed 
by using the radiomics-clinical nomogram than using the radiomics or clinical 
model alone [11]. 

Brooks externally validated three previously published nomograms to predicting 
recurrence, and cancer specific and overall survival following radical cystectomy and 
pelvic lymph node dissection for urothelial carcinoma of the bladder [12]. At the time 
of analysis 34 patients had experienced recurrence, of whom 28 died of disease and 6 
were currently alive with disease [12]. Discrimination at 2, 5 and 8 years was 0.776, 
0.809 and 0.794 for recurrence, 0.822, 0.840 and 0.849 for cancer specific survival, 
and 0.812, 0.820 and 0.825, respectively, for overall survival [12]. 

Limited information is available about the pattern of relapse after perioperative 
chemotherapy with radical cystectomy (RC) vs. RC alone in muscle-invasive bladder 
cancer [13]. A total of 517 patients (47.8%) developed a relapse: 177 (16.4%) exclu- 
sive locoregional relapse [13]. In multivariable analyses, perioperative chemotherapy 
was associated with longer TTR, (p < 0.001) [13]. Other factors were nonurothelial 
histology (p = 0.013), pT-stage (p < 0.001), and surgical margins (p < 0.001) [13]. 
The concordance index of the model was 0.681 (95% bootstrapped confidence inter- 
val, 0.666—0.716) [13]. Risk group categories were obtained according to nomogram 
tertiles. Despite, overall, observed locoregional RFS in the validation cohort exceed- 
ing predicted results, for high-risk patients (80 points or less, lowest nomogram ter- 
tile) observed 12-month RFS was similar between development and validation 
cohorts (60.1% and 66.6%) [13]. The study is limited by its retrospective nature [13]. 

Martini aimed at developing and validating a pre-cystectomy nomogram for 
the prediction of locally advanced urothelial carcinoma of the bladder (UCB) 
using clinicopathological parameters [14]. The distribution of tumour stages 
pT3/4, pN+ and pT3/4 and/or pN+ at RC was 44.2%, 27.6% and 50.4%, respec- 
tively [14]. Age (odds ratio (OR) 0.980; p < 0.001), advanced clinical tumor 
stage (cT3 vs. cTa, cTis, cT1; OR 3.367; p < 0.001), presence of hydronephrosis 
(OR 1.844; p = 0.043) and advanced tumour stage T3 and/or N+ at CT imaging 
(OR 4.378; p < 0.001) were independent predictors for pT3/4 and/or pN+ tumour 
stage [14]. The predictive accuracy of our nomogram for pT3/4 and/or pN+ at 
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RC was 77.5% [14]. DCA for predicting pT3/4 and/or pN+ at RC showed a clini- 
cal net benefit across all probability thresholds [14]. 


20.1.6 Postoperative Factors Affecting Survival 


The outcome of bladder cancer after radical cystectomy is heterogeneous. Peng 
aimed to evaluate the prognostic value of HALP (hemoglobin, albumin, lympho- 
cyte and platelet) and explore novel prognostic indexes for patients with bladder 
cancer after radical cystectomy [15]. In this retrospective study, 516 patients with 
bladder cancer after radical cystectomy were included [15]. The median follow- 
up was 37 months (2-99 months) [15]. Risk factors of decreased overall survival 
were older age, high TNM stage, high American Society of Anesthesiologists 
(ASA) grade and low HALP score [15]. The predictive accuracy was better with 
HALP-based nomogram than TNM stage (C-index 0.76 + 0.039 vs. 0.708 + 0.041) 
[15]. By combining ASA grade and HALP, we created a novel index-HALPA 
score and found it an independent risk factor for decreased survival (HALPA 
score = 1, HR 1.624, 95% CI 1.139-2.314, p = 0.007; HALPA score = 2, HR 
3.471, 95% CI: 1.861-6.472, p < 0.001) [15]. The present study identified the 
prognostic value of HALP and provided a novel index HALPA score for bladder 
cancer after radical cystectomy [15]. 


20.1.7 Recurrence After Radical Cystectomy 


Nakagawa aimed to identify prognostic clinicopathological factors and to create a 
nomogram able to predict overall survival (OS) for recurrence (Urothelial bladder 
cancer, UCB) after radical cystectomy (RC) [16]. Of the 306 patients, 268 died dur- 
ing follow-up with a median survival of 7 months (95% CI: 5.8-8.5) [16]. Post- 
recurrence chemotherapy was administered in 119 patients (38.9%) [16]. 
Multivariable analysis identified 9 independent predictors for OS; period of time 
from RC to recurrence (time-to-recurrence), symptomatic recurrence, liver metasta- 
sis, haemoglobin level, serum alkaline phosphatase level, serum lactate dehydroge- 
nase level, serum C-reactive protein level, postrecurrence chemotherapy, and 
resection of metastasis [16]. A nomogram was formed with the following five vari- 
ables to predict OS: time-to-recurrence, symptomatic recurrence, liver metastasis, 
albumin level, and alkaline phosphatase level [16]. 

Di Trapani developed a nomogram predicting the cancer-specific mortality 
(CSM) of patients who underwent RC for transitional BCa, evaluating the available 
clinical information and the NC [17]. Mean follow-up was 20.3 months [17]. The 
cohort had mainly pT2 disease (77.1%), and 19.4% had preoperative cisplatinum- 
based NC [17]. NC showed better CSS at UVA (p = 0.014) and MVA (odds ratio: 
0.44; p = 0.043). Overall, the 3-year OS and the CSS rate were 69.3% and 79%, 
respective [17]. The nomogram developed to predict the 36-month CSM showed 
predictive accuracy of 67% [17]. 
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updates 


Preventative Measures for Those 2 1 
with High Risk MIBC 


Each year, 430,000 people are diagnosed with bladder cancer. Due to the high recur- 
rence rate of the disease, primary prevention is paramount [1]. 


21.1 Mediterranean Diet and Bladder Cancer Risk 


Bravi examined the association between Mediterranean diet and bladder cancer [2]. 
The ORs of bladder cancer were 0.72 (95% confidence interval, CI, 0.54-0.98) for 
MDS of 4-5 and 0.66 (95% CI, 0.47-0.93) for MDS of 6-9 (p for trend = 0.02) 
compared to MDS = 0-3 [2]. Results were similar in strata of sex, age, and educa- 
tion. The risk was lower in never-smokers and pT1—pT4 bladder carcinomas [2]. 
Among individual components of the MDS, inverse associations for greater con- 
sumption of legumes, vegetables, and fish and risk of bladder cancer was associated 
[2]. The higher adherence to the Mediterranean diet was related to a lower risk of 
bladder cancer [2]. 


21.2 Risk Factors in Bladder Cancer: Preventative Measures 


Al-Zalabani reviewed all meta-analyses on modifiable risk factors of primary blad- 
der cancer [1]. Statistically significant associations were found for current (RR 
3.14) or former (RR 1.83) cigarette smoking, pipe (RR 1.9) or cigar (RR 2.3) smok- 
ing, antioxidant supplementation (RR 1.52), obesity (RR 1.10), higher physical 
activity levels (RR 0.86), higher body levels of selenium (RR 0.61) and vitamin D 
(RR 0.75), and higher intakes of: processed meat (RR 1.22), vitamin A (RR 0.82), 
vitamin E (RR 0.82), folate (RR 0.84), fruit (RR 0.77), vegetables (RR 0.83), citrus 
fruit (RR 0.85), and cruciferous vegetables (RR 0.84) [1]. Finally, three occupations 
with the highest risk were tobacco workers (RR 1.72), dye workers (RR 1.58), and 
chimney sweeps (RR 1.53) [1]. Modification of lifestyle and occupational 
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exposures can considerably reduce the bladder cancer burden [1]. While smoking 
remains one of the key risk factors, also several diet-related and occupational fac- 
tors are very relevant [1]. 


21.3 Preventative Measures in Bladder Cancer: Impact 
of Vitamin A 


Tang conducted a meta-analysis to investigate the quantitative effects of vita- 
min A on bladder cancer [3]. Twenty-five articles on dietary vitamin A or blood 
vitamin A were included according to the eligibility criteria [3]. The pooled 
risk estimates of bladder cancer were 0.82 (95% CI 0.65, 0.95) for total vitamin 
A intake, 0.88 (95% CI 0.73, 1.02) for retinol intake, and 0.64 (95% CI 0.38, 
0.90) for blood retinol levels [3]. Tang found inverse associations between sub- 
types of carotenoids and bladder cancer risk [3]. The findings of this meta- 
analysis indicate that high vitamin A intake was associated with a lower risk of 
bladder cancer [3]. 


21.4 Prevention of Bladder Cancer: Fluid Intake 


Michaud examined the relation between total fluid intake and the risk of bladder 
cancer [4]. Total daily fluid intake was inversely associated with the risk of bladder 
cancer; the multivariate relative risk was 0.51 (95% confidence interval, 0.32—0.80) 
for the highest quintile of total daily fluid intake (>2531 ml/day) as compared with 
the lowest quintile (<1290 ml/day) [4]. The consumption of water contributed to a 
lower risk (relative risk, 0.49, for 1440 ml/day vs. less than 240 ml/day), as did the 
consumption of other fluids (relative risk, 0.63 for greater than 1831 ml/day versus 
less than 735 ml/day) [4]. A high fluid intake is associated with a decreased risk of 
bladder cancer in men [4]. 


21.5 Mitomycin and BGG in Bladder Cancer Prevention 


Mangiarotti compared intravesical BCG with intravesical mitomycin C chemother- 
apy in non-muscle invasive bladder cancer at intermediate risk of recurrence as a 
prospective randomised trial [5]. Half of the patients were free of recurrence respec- 
tively after mitomycin C (23/46) and BCG (23/46) treatment [5]. Recurrences after 
BCG presented in the first 6 month period (>50%) or after 3 years whereas early 
(less than 6 months) or long term (greater than 3 years) recurrences after MMC 
treatment were less frequent [5]. None progressed to muscle-invasive tumour or 
underwent cystectomy during the observation period [5]. Both MMC and BCG 
demonstrate efficacy in prolonging the time to recurrence with respect to the period 
of observation before treatment, so reducing the hospitalisation rate for TUR of the 
recurrent tumours, but no difference in the recurrence rates was observed between 
MMC and BCG as primary treatment [5]. 
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21.6 Preventative Measures and Urethral Recurrence 


Chan summarise the current literature on the diagnosis and management of urethral 
recurrence (UR) after radical cystectomy (RC), as UR after RC is rare but associ- 
ated with high mortality [6]. Incidence of UR after RC ranges from 1% to 8% with 
most recurrences occurring within the first 2 years after surgery [6]. Increased risk 
of UR is associated with involvement of the prostate, tumour multifocality, bladder 
neck involvement, and cutaneous diversion [6]. The 5-year disease-specific survival 
after UR is reported to be between 0% and 83% [6]. Current literature suggests that 
urethral wash cytology may be useful in patients with intermediate- to high-risk of 
recurrence to enable early detection of non-invasive disease, which may be amena- 
ble to conservative therapy before urethrectomy [6]. 


21.7 BCG in Intermediate and High-Risk Disease 


The optimal dose and duration of intravesical bacillus Calmette-Guérin (BCG) in the 
treatment of non-muscle-invasive bladder cancer (NMIBC) is controversial [7]. In an 
intention-to-treat analysis of 1355 patients with a median follow-up of 7.1 years, there 
were no significant differences in toxicity between 1/3 dose and full dose [7]. The null 
hypotheses of inferiority of the disease-free interval for both 1/3 dose and 1 year could 
not be rejected [7]. Oddens found that 1/3 dose-1 year is suboptimal compared with full 
dose-3 year (hazard ratio [HR]: 0.75; 95% confidence interval [CI], 0.59-0.94; p = 0.01) 
[7]. Intermediate-risk patients treated with full dose do not benefit from an additional 
2 year of BCG [7]. In high-risk patients, 3 year is associated with a reduction in recur- 
rence (HR: 1.61; 95% CI, 1.13-2.30; p = 0.009) but only when given at full dose [7]. 
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Bladder Cancer Risk Post Pelvic 
Irradiation 2 2 


Patients who have received prior pelvic irradiation may be at risk of bladder cancer. 
Radiotherapy-associated bladder carcinoma was found in 3.7% of 244 cases of 
advanced urothelial carcinoma [1]. 


22.1 Radiation Induced Bladder Cancer Post Cervical Cancer 


Duncan had a 25-year experience with carcinoma of the uterine cervix who subse- 
quently had bladder tumours is presented [2]. Of the 3091 patients treated 2674 had 
received radiotherapy and 8 suffered vesical malignancies of varied histopathologi- 
cal type 6 months to 20 years after irradiation [2]. This incidence rate is 299.9 per 
100,000, which is 57.6 times that of the general female population [2]. 

Uyama reviewed two cases of radiation-induced bladder carcinoma which fol- 
lowed prior irradiation for cervical carcinoma [3]. From the late radiation change of 
the skin, it was estimated that the total dose of prior radiation might be 4000 rad or 
more [3]. Both had high-grade, high-stage transitional cell bladder carcinoma, and 
the former was with marked mucus-forming adenomatous metaplasia [3]. 

Saito reported four cases of urothelial carcinoma following pelvic irradiation for 
carcinomas of the cervix uteri (n = 3) and the ovary (n = 1). The urothelial carcinomas 
developed 26.8 (mean) years after radiotherapy and invaded the bladder in 3 patients 
and the ureter in 1 [4]. Despite radical surgery, the patients died of metastatic cancer [4]. 


22.2 Clinical Presentation of Bladder Cancer 
Post-pelvic Irradiation 


Average age at diagnosis of the bladder tumour was 63.1 years, with a mean of 
20.5 years between radiation treatment and diagnosis [1]. All nine patients 
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presented with gross haematuria [1]. Eight patients had transitional cell carci- 
noma, 7/8 (87.5%) also had vascular or lymphatic invasion, and one was adeno- 
carcinoma [1]. 

Post prostate radiation, patients presented at higher stage than expected from 
population-based studies of bladder cancer [5]. Patients and their physicians should 
be aware of such risks when choosing therapy for prostate cancer [5]. Haematuria 
following radiation therapy for prostate cancer should be investigated rather than 
being attributed to radiation-induced cystitis [5]. 


22.3 Survival Outcomes in Bladder Cancer Post 
Pelvic Irradiation 


Quilty noted 11 women with bladder cancer have had previous pelvic irradiation 
[6]. The tumours were generally of high grade and advanced T-category. Prognosis 
was poor and only 32% survived for | year [6]. The interval observed between low 
dose pelvic irradiation and subsequent bladder cancer was longer than after high 
dose pelvic irradiation (mean interval of 30 years compared with 16.5 years) [6]. 

In a series by Sella, mean survival was 15.4 months (range 1—40 months), with 
a 55.5% 1-year disease-free survival after diagnosis [1]. Four patients died of 
bladder tumour, four were alive with no evidence of disease, and one was alive 
with metastasis [1]. 


22.4 Prior Irradiation for Prostate Cancer and Risk 
of Bladder Cancer 


Prostate cancer is the most common cancer diagnosed in men and remains the sec- 
ond most lethal malignancy [5]. Prostate can be associated with secondary cancers 
[5]. The most common secondary malignancy is bladder carcinoma [5]. Shirodkar 
treated 44 patients with bladder cancer who had radiation therapy for prostate can- 
cer [5]. At diagnosis, 60% had tumour, which invaded the bladder muscle (T2 or 
greater disease) [5]. The mean latency from radiation to diagnosis of bladder cancer 
was 5.5 years [5]. Radiation therapy for prostate cancer is associated with an 
increased risk of bladder cancer [5]. 


22.5 Management of Pelvic Irradiation Induced 
Bladder Cancer 


Radiation exposure is an established risk factor for bladder cancer, however consen- 
sus is lacking on the survival characteristics of bladder cancer patients with a history 
of radiation therapy (RT) [7]. Krughoff compared the survival characteristics of 
patients with suspected radiation-induced second primary cancer (RISPC) of the 
bladder to those with de novo bladder cancer [7]. Twenty-nine patients with history 
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of RT were matched with two controls each, resulting in a dataset of 87 observations 
in the event model [7]. Results from the Cox model indicate a significantly increased 
hazard ratio for death at 2.22 (p = 0.047, 95% CI: 1.015—4.860) given a history of 
prior radiation therapy [7]. In a small cohort, bladder cancer patients who under- 
went cystectomy had a significantly higher risk of death in the face of prior pelvic 
RT [7]. This effect was found to be independent of surgical complications, numer- 
ous established patient characteristics and comorbidities traditionally predictive of 
survival [7]. 

Ravi reviewed five cases of radiation-induced bladder cancer [8]. The first pri- 
mary neoplasm was uterine cervical cancer in three patients, uterine endometrial 
cancer in one patient, and Hodgkin’s disease in one patient [8]. All the bladder 
cancers were invasive [8]. The treatment modalities included anterior pelvic exen- 
teration, partial cystectomy, reirradiation, including the use of intraoperative elec- 
tron therapy in one patient, and TUR plus endoscopic Nd:YAG laser treatment in 
one patient [8]. Four patients are alive without disease at a mean follow-up period 
of 15 months from the diagnosis of bladder cancer [8]. 
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Management of MIBC 


A 


Check for 
updates 


A Systematic Review on Bladder 2 3 
Preservation Strategies and MIBC 


23.1 Research Methods 


A systematic review relating to muscle invasive bladder cancer and bladder preser- 
vation was conducted. This was to identify the role of bladder preservation. The 
search strategy aimed to identify all references related to bladder cancer AND mus- 
cle invasive disease AND bladder preservation. Search terms used were as follows: 
(Bladder cancer) AND (muscle invasive disease) AND (Bladder Preservation). The 
following databases were screened from 1989 to June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMed 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science. 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
muscle invasive bladder cancer and bladder preservation. Papers were included if 
published after 1984 and had to be in English. Studies that did not conform to this 
were excluded. Only primary research was included (Fig. 23.1). 

Abstracts were independently screened for eligibility by two reviewers and dis- 
agreements resolved through discussion or third party opinion. Agreement level was 
calculated using Cohen’s Kappa to test the intercoder reliability of this screening 
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Potentially relevant studies to be 


included in the systamtic review 
(n=12) 


e Potentially relevant studies 
identified through 
database searching and 
their titles & abstracts 
independently screened by 


e Papers excluded as not 
related to search terms 
(n=0) 


e Studies excluded with 
reasons; either duplicates, 
not conforming to 

eligibility criteria (n= 61) 


2 reviewers (n=73) 


Potentially relevant studies 
identified through other sources & 
independently screened by 2 
reviewers (n=0) 


Potentially relevant studies to be 
included in the systematic review 
for analysis (n=12) 


Fig. 23.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 


process. Cohens’ Kappa allows comparison of inter-rater reliability between papers 
using relative observed agreement. This also takes account of the comparison occur- 
ring by chance. The first reviewer agreed all 12 papers to be included, the second, 
agreed on 12. 

Data extraction was piloted by the researcher and amended in consultation with 
the research team (author and two academic supervisors). Data collected included 
authors, year and country of publication, study aims, setting, intervention aims, 
number of participants, study design, intervention components and delivery meth- 
ods, comparison groups and outcome measures, notes and follow-up questions for 
the authors. Studies were quality assessed using the PRISMA criteria for ran- 
domised controlled trials, Mays et al. [1, 2] for the action research and qualitative 
studies and the Critical Skills Appraisal programme for cohort studies. This was 
also applied to randomised controlled trials and qualitative studies. 

The search identified 73 papers (Fig. 23.1). Twelve out of 73 mapped to the 
search terms and eligibility criteria. The current systematic reviews were exam- 
ined to gain further knowledge about the subject. Sixty-one papers were excluded 
due to not conforming to eligibility criteria or adding to the evidence. Of the 12 
papers left, relevant abstracts were identified and the full papers obtained (all of 
which were in English), to quality assure against search criteria. There was con- 
siderable heterogeneity of design among the included studies therefore a narra- 
tive review of the evidence was undertaken. There was significant heterogeneity 
within studies, including clinical topic, numbers, outcomes, as a result a narra- 
tive review was thought to be best. There were ten cohort studies, with a moder- 
ate level of evidence and two RCTs with a good level of evidence. These were 
from a range of countries with minimal loss to follow-up. All participants were 
identified appropriately. 
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23.2 Systematic Review Results 
23.2.1 Tetramodal Bladder Preservation Therapy 


Kijima evaluated the outcomes associated with selective tetramodal bladder-sparing 
therapy-resection of bladder tumour (TURBT), induction chemoradiotherapy 
(CRT), and consolidative partial cystectomy (PC) with pelvic lymph node dissec- 
tion (PLND) [3]. MIBC remission was achieved in 121 patients (79%) after CRT, 
and 107 patients (69%) completed the tetramodal bladder-preservation protocol 
comprising consolidative PC with PLND [3]. The 5-year MIBC-RFS, CSS and OS 
rates in the 107 patients who completed the protocol were 97%, 93% and 91%, 
respectively [3]. Selective tetramodal bladder-preservation therapy, incorporating 
consolidative PC with PLND, yielded favourable oncological and functional out- 
comes in patients with MIBC [3]. 


23.2.2 Radical Cystectomy vs. Bladder Preservation 
in the Elderly 


Radical cystectomy (RC) and radiochemotherapy (RCT) are curative options for 
muscle-invasive bladder cancer (MIBC) [4]. Boustani examined this in Patients 
aged 80 years old and above with T2-T4aN0-2M0-Mx MIBC were identified in the 
Retrospective International Study of Cancers of the Urothelial Tract (RISC) data- 
base [4]. Ninety-two patients underwent RC and 72 patients had RCT [4]. Median 
overall survival was 1.99 years (95% CI 1.17-2.76) after RC and 1.97 years (95% 
CI 1.35-2.64) after RCT (p = 0.73) [4]. Median progression-free survival (PFS) 
after RC and RCT were 1.25 years (95% CI 0.80-1.75) and 1.52 years (95% CI 
1.01-2.04), respectively (p = 0.54) [4]. Only disease progression was significantly 
associated with worse OS (HR = 10.27 (95% CI 6.63-15.91), p < 0.0001) [4]. 
Treatment modality was not a prognostic factor [4]. RCT offers survival rates com- 
parable to those observed with RC for patients aged >80 years [4]. 


23.2.3 Bladder Perseveration with Brachytherapy and External 
Beam Radiotherapy 


Aluwini reported long-term results of a bladder preservation strategy for muscle- 
invasive bladder cancer (MIBC) using external beam radiation therapy and 
brachytherapy/interstitial radiation therapy (IRT) [5]. The LRFS rate was 80% and 
73% at 5 and 10 years, respectively [5]. Salvage cystectomy-free survival at 5 and 
10 years was 93% and 85% [5]. The 5- and 10-year overall survival rates were 65% 
and 46%, whereas cancer-specific survival at 5 and 10 years was 75% and 67% [5]. 
The distant metastases-free survival rate was 76% and 69% at 5 and 10 years [5]. 
Multivariate analysis revealed no independent predictors of LRFS [5]. Radiation 
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Therapy Oncology Group grade >3 late bladder and rectum toxicity were recorded 
in 11 patients (5.7%) and 2 patients (1%), respectively [5]. 


23.2.4 Survival Outcomes in Bladder Preservation Therapy 
for MIBC 


Multiple prospective Radiation Therapy Oncology Group (RTOG) protocols have 
evaluated bladder-preserving combined-modality therapy (CMT) for muscle- 
invasive bladder cancer (MIBC), reserving cystectomy for salvage treatment [6]. 
Mak performed a pooled analysis of long-term outcomes in patients with MIBC 
enrolled across multiple studies [6]. The clinical T stage was T2 in 61%, T3 in 35%, 
and T4a in 4% of patients [6]. Complete response to CMT was documented in 69% 
of patients [6]. The 5- and 10-year OS rates were 57% and 36%, respectively, and 
the 5- and 10-year DSS rates were 71% and 65%, respectively [6]. The 5- and 
10-year estimates of muscle-invasive LF, non-muscle-invasive LF, and DM were 
13% and 14%, 31% and 36%, and 31% and 35%, respectively [6]. 


23.2.5 Patterns of Bladder Preservation Therapy 


Trimodality bladder preservation therapy (BPT) in muscle invasive bladder can- 
cer (MIBC) includes a maximal transurethral resection followed by concurrent 
chemoradiotherapy as an alternative to radical cystectomy (RC) in non-cystec- 
tomy candidates [7]. Rose described patterns of BPT and associated survival out- 
comes in MIBC [7]. Two hundred and sixty-five patients received BPT [7]. 
Compared with the 1447 patients who received RC, BPT patients were older, had 
poorer performance status, and had more comorbidities (p < 0.01 for all) [7]. 
Median overall survival (OS) was similar for patients treated with curative radia- 
tion doses in BPT and patients treated with RC (41 vs. 46 months, p = 0.33, 
respectively) [7]. Forty-five percent of BPT patients received concurrent chemo- 
therapy with radiation [7]. The most common regimens included cisplatin alone 
(23%), carboplatin alone (22%), gemcitabine alone (10%), paclitaxel alone (9%), 
and 5-FU + mitomycin (5%) [7]. There were no significant differences in survival 
among chemotherapy regimens [7]. Only 10 patients (4% of BPT patients) under- 
went salvage cystectomy [7]. 


23.2.6 Bladder Preservation Rate 


Huddart compared outcomes in neoadjuvant chemotherapy followed by radical cys- 
tectomy (RC) or selective bladder preservation (SBP) [8]. Definitive treatment [RC 
or radiotherapy (RT)] is determined by response to chemotherapy [8]. Trial recruit- 
ment was challenging and below the predefined target with 45 patients recruited in 
30 months (25 RC; 20 SBP) [8]. Non-compliance with assigned treatment strategy 
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was frequent, 6 of the 25 patients (24%) randomised to RC received RT [8]. Long- 
term bladder preservation rate was 11/15 (73%) in those who received RT per pro- 
tocol [8]. OS survival was not significantly different between groups [8]. 


23.2.7 Paclitaxel, Trasuzumab with Irradiation After 
Transurethral Surgery 


Bladder preservation therapy is an effective treatment for muscle-invasive urothelial 
carcinoma (UC) [9]. Michaelson treated noncystectomy candidates with daily radi- 
ation and weekly paclitaxel for 7 weeks [9]. Patients whose tumours showed her2/ 
neu overexpression were additionally treated with weekly trastuzumab [9]. A total 
of 20 evaluable patients were treated in group 1 and 46 patients in group 2 [9]. Acute 
treatment-related adverse events (AEs) were observed in 7 of 20 patients in group 1 
(35%) and 14 of 46 patients in group 2 (30.4%) [9]. Therapy was completed by 60% 
(group 1) and 74% (group 2) of patients [9]. Most incompletions were due to toxic- 
ity, and the majority of AEs were gastrointestinal [9]. Two other deaths (both in 
group 2) were unrelated to therapy [9]. No unexpected cardiac, hematologic, or 
other toxicities were observed [9]. The CR rate at 1 year was 72% for group | and 
68% for group 2 [9]. 


23.2.8 Second TURBT in Bladder Preservation for MIBC 


Suer evaluated a second TUR on disease-specific survival (DSS) and overall sur- 
vival (OS) rates in muscle-invasive bladder cancer (MIBC) treated with MMT [10]. 
Suer assessed the data of 90 patients (stage T2—4, NO-1, MO urothelial cancer) 
treated with MMT [10]. Patients with incomplete initial TURB were excluded. A 
total of 43 patients had a second TUR before starting radiochemotherapy of MMT 
(group 1), and 47 patients (group 2) were treated with MMT without having a sec- 
ond TUR [10]. The 5-year DSS rate was better in group 1 compared to group 2 
(68% vs. 41%) (p = 0.046) [10]. The 5-year OS rates were 63.7% and 40.1% in 
groups 1 and 2, respectively (p = 0.054) [10]. Multivariate analysis revealed that 
second TUR, lymph node involvement, presence of hydronephrosis and tumour 
stage were independent prognostic factors for DSS [10]. 


23.2.9 Trimodal Chemotherapy with Cisplatin 
in Bladder Preservation 


Open radical cystectomy (ORC) is currently the standard treatment for muscle- 
invasive bladder cancer (MIBC) without metastasis, while many patients with 
MIBC are not always appropriate candidates due to multiple comorbidities [11]. 
Nagao evaluated the bladder-preservation strategy compared to radical cystectomy 
[11]. Nagao retrospectively analysed the data of 50 patients with MIBC treated by 
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trimodal chemoradiotherapy with cisplatin (CDDP-radiation) [11]. Transurethral 
resection of the bladder tumour (TURBT) was performed before treatment to con- 
firm pathological stage >T2 [11]. Extensive TURBT was performed after chemora- 
diotherapy to evaluate the pathological response to treatment [11]. The 2- and 5-year 
progression-free survival, bladder-intact survival, cancer-specific survival, and 
overall survival (OS) rates after treatment were 70.8% and 63.9%, 64.0% and 
49.8%, 86.7% and 71.8%, and 84.3% and 64.8%, respectively [11]. The 2- and 
5-year OS rates after CDDP-R were 90.5% and 74.3%, respectively, and those after 
ORC were 71.8% and 59.9%, respectively, indicating a significant survival advan- 
tage conferred by CDDP-R over ORC (p < 0.05, HR 0.45, 95% CI 0.21-0.94) [11]. 


23.2.10 Grey Matter Relating to Systematic Review 


Radical treatment for solid tumours has progressed to multimodal organ preserva- 
tion strategies combining systemic and local treatments [12]. Trimodality bladder- 
preserving treatment (TMT) comprises transurethral resection of the bladder 
tumour, radiotherapy and radiosensitizing treatment, preserving the urinary bladder 
[12]. The choice of maintaining quality of life without a negative effect on the 
chances of cure and long-term survival is attractive [12]. In muscle-invasive bladder 
cancer (MIBC), the evidence shows comparable clinical outcomes between patients 
undergoing radical cystectomy and TMT [12]. Despite this evidence, many patients 
continue to be offered radical surgery as the standard-of-care treatment [12]. 
Improvements in radiotherapy techniques with adaptive radiotherapy and advances 
in imaging translate to increases in the accuracy of treatment delivery and reduc- 
tions in long-term toxicities [12]. With the advent of novel biomarkers promising 
improved prediction of treatment response, stratification of patients for different 
treatments on the basis of tumour biology could soon be a reality [12]. The future of 
oncological treatment lies in personalized medicine with the combination of techno- 
logical and biological advances leading to truly bespoke management for patients 
with MIBC [12]. 
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Organ-sparing cystectomy remains an operation for a highly selected group that can 
offer similar oncologic outcomes but improved sexual function. Occult prostate 
cancer may occur even with screening but the majority is of clinical insignificance. 
Paramount to patient selection are oncologic concerns, but preoperative sexual 
function, age, performance status, and postoperative expectations must also be eval- 
uated during patient selection. Improved diagnostic and surveillance tools may 
facilitate and improve patient selection in the future [1]. 


24.1 Predictive Factors in Partial Cystectomy 


Ma identified predictive factors underlying recurrence and survival after partial cys- 
tectomy for pelvic lymph node-negative muscle-invasive bladder cancer (MIBC) 
(urothelial carcinoma) [2]. The 5-year overall survival (OS), cancer-specific sur- 
vival (CSS) and recurrence-free survival (RFS) rates were 58%, 65% and 50%, 
respectively [2]. A total of 33 patients died of bladder cancer and 52 patients sur- 
vived with intact bladder [2]. Of the 101 patients, 55 had no recurrence, 12 had 
non-muscle-invasive recurrence in the bladder that was treated successfully, and 34 
had recurrence with advanced disease [2]. The multivariate analysis showed that 
prior history of urothelial carcinoma was associated with both CSS and RFS and 
weakly associated with OS; lymphovascular invasion (LVT) and ureteral reimplanta- 
tion (UR) were associated with OS, CSS and RFS [2]. 


24.2 Partial Cystectomy Rate 


Villavicencio evaluated a bladder preservation strategy in muscle-invasive bladder 
cancer (MIBC) or development of MIBC cancer due to progression [3]. The cancer- 
specific survival (CSS) was 80.8% [3]. Among the 39 patients with complete 
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remission, 19 had invasive recurrence, CSS of 53.2%; by comparison, with pre- 
served bladders, CSS was 72.1% (p = 0.046) [3]. Predictive factors analysed were 
age, sex, tumour size >3 cm, grade, associated carcinoma in situ (CIS), number of 
tumours and number of previous recurrences [3]. In multivariate analysis only 
tumour size and CIS were significant predictive factors for progression after preser- 
vation [3]. Of the 6 patients with MIBC after NMIBC, 3 (50%) had no remission 
and underwent cystectomy and 15 patients (38.6%) had NMIBC recurrences during 
follow-up [3]. CIS and high-grade tumours were treated with bacillus Calmette- 
Guérin [3]. A bladder preservation rate of 81% and a CSS rate of 89% were obtained 
in the group with NMIBC recurrences [3]. 


24.3 Molecular Markers Allow Prediction of Survival 
in Bladder Preservation Strategies 


Tanabe evaluated associations of Ki-67 expression with oncologic outcomes in 
muscle-invasive bladder cancer (MIBC) treated with chemoradiotherapy (CRT)- 
based bladder-sparing [4]. After induction CRT, 16 (17%) and 53 (56%) underwent 
partial cystectomy and RC, respectively, while the remaining 25 (27%) did not 
undergo cystectomy [4]. Successful bladder preservation was achieved in 34 patients 
(36%) [4]. Higher Ki-67 labeling index (LI) independently predicted CRT response 
clinically and pathologically [4]. Among the clinicopathologic variables available 
before CRT and cystectomy, high Ki-67 LI (>20%) was independently associated 
with better cancer-specific survival (CSS) (5-year CSS rate, 78% vs. 46% for low 
Ki-67 LI; p = 0.019) [4]. The difference in CSS according to Ki-67 expression status 
was more remarkable in patients with cT3 disease (5-year CSS rate, 72% vs. 29%; 
p = 0.0098) [4]. 


24.4 Oncological Outcomes in Partial Cystectomy 


Koga evaluated oncological outcomes of muscle-invasive bladder cancer (MIBC) 
who were treated with a selective bladder-sparing protocol consisting of induction 
low-dose chemoradiotherapy (LCRT) plus partial cystectomy (PC) with pelvic 
lymph node dissection [5]. Of the 183, 87 (48%) achieved a clinical complete 
response after LCRT and 65 (36%) met the PC criteria; 46 (25%) actually under- 
went PC, 86 (47%) had RC, and the remaining 51 (28%) had neither PC, nor RC [5]. 
Histological examination of the 46 PC specimens showed residual muscle-invasive 
disease in 3 (7%) [5]. Overall, 5-year overall survival and CSS rates were 64% and 
71%, respectively (median follow-up for survivors of 45 months) [5]. In the 46 PC 
patients, neither MIBC, nor pelvic recurrence was observed; 5-year CSS and MRFS 
rates were both 100% [5]. In 13 non-PC patients with a complete response after 
LCRT and who met PC criteria but declined PC, 5-year CSS and MRFS rates were 
74% and 81%, respectively; CSS and MRFS were significantly better in the PC 
group than in the non-PC group (p = 0.025 and 0.002, respectively) [5]. 
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Ebbing evaluated outcomes and health-related quality of life (HR-QoL) in partial 
cystectomy (PC) for muscle-invasive bladder cancer (MIBC) [6]. Twenty-seven 
patients who underwent open PC for cT2 MIBC were included [6]. Estimated 5-year 
overall- and progression-free survival rates were 53.7% and 62.1% [6]. Five (18.5%) 
patients experienced local recurrence with MIBC [6]. Overall, the salvage cystec- 
tomy rate was 18.5% [6]. The 90-day mortality rate was 0% [6]. Significant risk 
factors for progression-free survival were vascular invasion (HR 5.33) and tumour 
multilocularity (HR 4.5) in the PC specimen, and a ureteric reimplantation during 
PC (HR 4.53) [6]. The rates of intraoperative complications, 30- and 90-day major 
complications were 7.4%, respectively and 14.8% for overall long-term complica- 
tions [6]. Postoperatively, median (IQR) global health status and QoL in our PC 
cohort was 79.2 (52.1—97.9) [6]. Open PC can provide adequate cancer control of 
MIBC with good HR-QoL in highly selected cases [6]. Open PC can lead to long- 
term bladder preservation and shows an acceptable rate of severe perioperative 
complications, even in highly comorbid patients [6]. 
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Vemana et al. [1] highlighted the role of chemotherapy in muscle invasive bladder 
cancer. What has been highlighted by the publication of these articles are the insuf- 
ficient evidence for use of neoadjuvant chemotherapy. Neoadjuvant chemotherapy 
prior to radical treatment has been present for at least three decades. Despite local 
therapy with cystectomy and/or radical radiotherapy, the 5-year survival rate of 
patients with muscle invasive transitional cell carcinoma, is approximately 50% [2]. 

Radical cystectomy and pelvic lymphadenectomy have been the cornerstone 
treatment for muscle-invasive bladder cancer. Several phase III trials and meta- 
analyses have been published. In Europe combination chemotherapy, CMV (cispla- 
tin, methotrexate and vinblastine) or no chemotherapy before local treatment, 
surgery or radiotherapy alone was examined. Four hundred and twenty-eight 
patients underwent cystectomy, the complete response rate (pTO) was higher in the 
chemotherapy arm (32% versus 12%). With a median follow-up of 8 years, there 
was a Statistically significant 16% reduction in the risk of death corresponding to an 
increase in 10-year survival from 30% to 36% with CMV [3]. 

The South West Oncology Group (SWOG) study examined methotrexate- 
vinblastine-cisplatin plus doxorubicin (MVAC) vs. no chemotherapy before radical 
cystectomy. The pTO response rate was higher in the chemotherapy arm (38% ver- 
sus 15%). An overall survival improvement was reported (77 versus 46 months). 
These results correspond to a 33% greater risk of death in the cystectomy alone 
group. Survival benefit was related to complete pathological response. The 5-year 
survival of patients with pTO at cystectomy (with or without MVAC) was 85% [4]. 

Potential disadvantages of NAC include less accurate staging, delay in curative 
surgery (risk greater if delay >12 weeks) if patient does not respond, toxicity from 
chemotherapy. Patients with disease progression on chemotherapy may have their 
benefit from surgery compromised. It is difficult to identify patients who would 
benefit from neoadjuvant chemotherapy. There has been very little research into this 
region. Although T2 and T3a patients, have an almost complete response, bladder 
preservation remains controversial. 
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Most recently, the LAMB study has been running, due to close in 2014 [5]. This 
used adjuvant lapatinib versus placebo in responders after successful first line che- 
motherapy, results are currently awaited. However, this did highlight difficulties 
with recruiting to a trial such as this. 

In conclusion neoadjuvant chemotherapy followed by radical therapy is the gold 
standard for muscle invasive bladder tumours for patients sufficiently fit. As yet, this 
intervention has not been examined by NICE. However, there are many unanswered 
questions. The choice of neoadjuvant chemotherapy, whether MVAC, CMV or GC 
needs to be decided. However both its’ cost effectiveness and clinical effectiveness 
remains to be evaluated in a prospective trial. Translational genomic and proteomic 
research needs to predict treatment response to different neoadjuvant chemothera- 
pies needs to continue, to separate patients into responders or none responders 
based on genetic profile. 


25.1 Health Related Quality of Life in the Elderly 
with Radical Cystectomies 


Cerruto evaluated health-related quality of life (HR-QoL) outcomes in elderly 
patients with different type of urinary diversion (UD), ileal conduit (IC) and ileal 
orthotopic neobladder (IONB), after radical cystectomy (RC) [6]. At univariate 
analysis, at a mean follow-up of 60.91 + 5.63 months, IONB results were favourable 
with regard to the following HR-QoL aspects: nausea and vomiting (p = 0.045), 
pain (p = 0.049), appetite loss (p = 0.03), constipation (p = 0.000), financial impact 
(p = 0.012) and cognitive functioning (p = 0.000) [6]. This last functional aspect was 
significantly worse in female patients (p = 0.029) [6]. Emotional functioning was 
significantly better in patients without long-term complications (p = 0.016) [6]. At 
multivariate analysis, male gender and IONB were independent predictors of better 
cognitive functioning, while long-term complications negatively affected emotional 
functioning [6]. 

Yang optimised the surgical procedures of laparoscopic radical cystectomy and 
urinary diversion for the elderly patients with bladder cancer, generalize operating 
technique, summarize clinical experiences [7]. Among 68 elderly patients with 
bladder cancer, 50 patients were male and 18 were female, the age of whom were 
(79 + 4) (range 75-91) years old [7]. All the 68 operations were successfully per- 
formed without conversion to open surgery [7]. There were 26 cases receiving cuta- 
neous ureterostomy, 34 cases receiving ileal conduit (intracorporeal for 16 cases 
and extracorporeal for 18 cases) and 8 cases receiving orthotopic ileal neobladder 
(intracorporeal for 4 cases and extracorporeal for 4 cases; Xing’s technique for 4 
cases, T-Pouch for 2 cases and Studer-Pouch for 2 cases) respectively [7]. Sixty 
patients received laparoscopic pelvic lymphadenectomy and the number of dis- 
sected lymph nodes was 17.1 + 7.0. There were 46 cases with T stage greater than 
or equal to T2 (46/68, 67.6%), 4 cases of low grade (4/68, 5.9%) and 60 cases of 
high grade (60/68, 88.2%) [7]. The 5-year cancer specific survival rate and overall 
survival rate were 57% and 50% respectively [7]. There was significant difference 
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between the preoperative and postoperative QOL (quality of life) score (56.0 + 10.0 
and 47.4 + 5.8 respectively, p < 0.05) which indicated that the patients’ postopera- 
tive quality of life was greatly improved [7]. 

The increasing life expectancy and the proportion of octogenarians make radical 
cystectomy (RC) more frequent in octogenarian patients with muscle invasive blad- 
der cancer [8]. Garde analyzed overall survival and complications [8]. Thirty-three 
patients were included [8]. Their mean age was 81.9 + 1.8 years [8]. There were 24 
males (72.7%) [8]. The surgical risk was identified as follows: ASA II in 9 patients 
(27.3%), ASA III in 23 (69.7%) and ASA IV in 1 (3%) [8]. Concerning urinary 
diversion, 19 patients (57.6%) underwent ureteroileostomy and 14 (42.4%) bilateral 
cutaneous ureterostomy [8]. Average hospital length of stay was 19 days (14-30) 
[8]. TNM stage was TO in 1 patient (3%), T1 in 4 (12.1%), T2 in 11 (33.3%), T3 in 
13 (39.4%), T4 in 4 (12.1%), Nx in 9 (12%), NO in 13 (39.4%), N1 in 3 (9.1%), and 
N2 in 5 (15.2%) [8]. The most frequent complications were pneumonia in 6 patients 
(18.2%) and surgical wound infection in 6 (18.2%) [8]. Lymphadenectomy did not 
involve a significant increase in complications [8]. Six patients (18.2%) died in the 
immediate postoperative period, 5 of whom from respiratory complications. The 
mean survival of the rest of the series was 24 months (range 15.1—32.8) [8]. 

The increasing life expectancy and the proportion of octogenarians make radical 
cystectomy (RC) more frequent in octogenarian patients with muscle invasive blad- 
der cancer [8]. Garde analyzed overall survival and complications [8]. Thirty-three 
patients were included [8]. 


25.2 Bladder Preservation Therapy in the Elderly 


Chen assessed the impacts of age, performance status, and clinical stage on advanced 
urothelial carcinoma of the bladder (UCB) in patients treated with different treat- 
ment modalities [9]. The median age of the patients was 74.0 years, and the mean 
survival interval was 31.5 months [9]. The 2-year OS was significantly different 
among the three modalities [RC > TURBT monotherapy, odds ratio (OR): 1.86, 
95% CI: 1.17-2.96, p = 0.009; CRT > TURBT monotherapy, OR: 1.65, 95% CI: 
1.06-2.57, p = 0.026] [9]. There were no significant differences in the 5- and 10-year 
OS rates between the three treatment modalities [9]. Those younger than 76 years 
receiving RC had a significantly better 2-year OS than those undergoing CRT and 
TURBT monotherapy (RC > TURBT monotherapy, OR: 2.38; 95% CI: 1.30-4.33, 
p = 0.005) [9]. The number and duration of re-hospitalizations were highest in the 
CRT group and lowest in the TURBT group [9]. 


25.3 Radiotherapy in Elderly Patients with MIBC 


Aizawa evaluated the clinical results of external-beam radiotherapy (EBRT) for 
muscle-invasive bladder cancer (MIBC) in elderly patients [10]. The median overall 
survival (OS) and progression-free survival (PFS) were 14.7 months and 7.8 months, 
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respectively [10]. The OS, cause-specific survival (CSS), and PFS rates at 1-year 
were 56.0%, 68.5%, and 40.0%, respectively [10]. The local progression-free rates 
(LPFR) at 6 months and | year were 89.3% and 59.5%, respectively [10]. 
Performance status 3 was a significantly unfavourable factor for OS, CSS, and 
progression-free survival; clinical N stage was a significantly unfavourable factor 
for progression-free survival; and lower irradiation dose (<50.4 Gy) was a signifi- 
cantly unfavourable factor for LPFR [10]. 


25.4 Grey Literature 


Fonteyne reported on overall survival (OS), cancer specific survival (CSS), and 
morbidity after curative treatment in elderly patients, defined as age >70 year, with 
nonmetastatic MIBC and to compare this with the outcome of younger MIBC 
patients [11]. Forty-two articles were retrieved for review. No article directly 
addressed the use of geriatric assessment. OS and CSS worsen significantly with 
age both after radical cystectomy and radiotherapy regimens [11]. While POM sig- 
nificantly increases with age, morbidity seems comparable between younger and 
older patients [11]. 

Siddiqui reviewed the literature to investigate the factors influencing the choice 
of this diversion and its complications [12]. IC is the most common UD performed 
in elderly patients undergoing RC for bladder cancer [12]. Long-term studies look- 
ing at the change in renal function after UD report a universal decline in the glo- 
merular filtration rate; however, this decline in renal function is the least for IC [12]. 
There is a significant morbidity of RC (20-56%), which can be attributed to patient 
factors, surgical technique and hospital volume [12]. Modern concepts of bowel 
preparation, postoperative nutrition, early enteral feeding and involvement of stoma 
therapists have helped improve the outcomes [12]. The quality of life is preserved, 
and in many including elderly, it may be improved with IC UD [12]. 
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Muscle Invasive Bladder Cancer 26 
and Neoadjuvant Chemotherapy 


BLADDER cancer is the fifth most common cancer in the Western world, yet only 
seventh in the ranking of cancer related mortality [1]. Transitional cell carcinoma 
represents more than 90%. The majority are superficial disease but 40% will become 
muscle invasive [1]. This has different biological behaviour to superficial disease 
and is prognostically important due to the metastatic potential [2, 3]. Despite local 
therapy with cystectomy and/or radical radiotherapy, the 5-year survival rate of 
patients with muscle invasive transitional cell carcinoma, is approximately 50% 
[4-6]. Ten to 25% will occur in association with relapsed superficial bladder cancer 
[7]. Due to the poor prognostic rate and high death rate for muscle invasive urothe- 
lial tumours (only 60% of patients with T2, 50% with T3a, or 15% with T3b tumours 
will be alive at 5 year) more than surgery is required to improve prognostic out- 
comes [8]. Neoadjuvant chemotherapy has been used in management of muscle 
invasive bladder cancer. We aim to review management of bladder cancer, EAU and 
NICE guidance, with clinical and cost effectiveness of neoadjuvant disease. 


26.1 The Rationale for Neoadjuvant Chemotherapy 


Neoadjuvant chemotherapy treats subclinical disease and improves survival [9]. 
Theoretically, it uses systemic drugs prior to a local control procedure. Advantages 
of neoadjuvant chemotherapy include immediate treatment of micrometastatic dis- 
ease, assessment of chemo-sensitivity of tumour response in vivo [7, 8], more effec- 
tive delivery of chemotherapy before surgical disturbance, to allow bladder 
preservation, tumour down staging, to prevent tumour cells from settling, to reduce 
tumour size and to increase survival duration [8]. Criteria for neoadjuvant chemo- 
therapy include, having a T2-T4a NO tumour, in good general health (PS 0-1), with 
good renal function (creatinine clearance >50 ml/min), and age <70 year [10]. 
Radical cystectomy and pelvic lymphadenectomy have been the cornerstone treat- 
ment for muscle-invasive bladder cancer [11]. Despite negative preoperative 
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staging, pelvic lymphadenectomy and cystectomy for bladder cancer reveal a high 
percentage of unsuspected nodal metastases (24%) that have a 25% chance for long- 
term survival [11]. Lymphadenectomy ensures a low pelvic recurrence rate even in 
lymph node-positive patients, and patients with locally advanced cancer have a 56% 
probability of 5-year recurrence-free survival [11]. 


26.2 Neoadjuvant Chemotherapy: Clinical Effectiveness 


Initially cisplatin based therapy was used in the 1980s. This demonstrated a 60% 
response rate including 10% with a complete response [12]. This has also been 
shown in metastatic disease with 60% demonstrating clinically complete response 
[13]. The MVAC combination (methotrexate, vinblastine, doxorubicin and cispla- 
tin) demonstrated an overall and progression free survival benefit over cisplatin 
alone [14, 15]. In the 1990s, a randomized trial comparing standard MVAC to GC 
(gemcitabine plus cisplatin). Both regimens showed nearly identical response rates 
and median survival rates [16]. 

Several phase III trials and meta-analyses have been published. In Europe combi- 
nation chemotherapy, CMV (cisplatin, methotrexate and vinblastine) or no chemo- 
therapy before local treatment, surgery or radiotherapy alone was examined. Four 
hundred and twenty-eight patients underwent cystectomy, the complete response rate 
(pTO) was higher in the chemotherapy arm (32% versus 12%). With a median follow- 
up of 8 years, there was a statistically significant 16% reduction in the risk of death 
corresponding to an increase in 10-year survival from 30% to 36% with CMV [17]. 

European Organisation for Research and Treatment of Cancer (EORTC) exam- 
ined CMV [18]. Loco-regional treatment included cystectomy or radiotherapy. A 
survival increase of 5.5% for the chemotherapy group was demonstrated. The pTO 
rate was 32% for patients who received a cystectomy (57%). 

The South West Oncology Group (SWOG) study examined methotrexate- 
vinblastine-cisplatin plus doxorubicin (MVAC) vs. no chemotherapy before radical 
cystectomy. The pTO response rate was higher in the chemotherapy arm (38% ver- 
sus 15%). An overall survival improvement was reported (77 versus 46 months). 
These results correspond to a 33% greater risk of death in the cystectomy alone 
group. Survival benefit was related to complete pathological response. The 5-year 
survival of patients with pTO at cystectomy (with or without MVAC) was 85% [19]. 

In the first Nordic cystectomy trial (NCT1) examined cisplatin-doxorubicin, plus 
40 Gray irradiation and cystectomy vs. irradiation and cystectomy. The trial reported 
a small difference in a subgroup analysis of patients with T3—T4 disease. In a sec- 
ond Nordic cystectomy trial (NCT2), patients randomly received three cycles of 
cisplatin-methotrexate and leucovorin prior to cystectomy, or cystectomy alone 
[20]. The combined analysis of both demonstrated overall survival in favour of neo- 
adjuvant treatment. 

Efficacy of neoadjuvant chemotherapy is shown by the pTO rate on cystectomy 
increasing from 15% to 35-45% [21]. Significant clinical effects including com- 
plete response are demonstrated in 50-60% with single agent cisplatin [22, 23]. 
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During this time, tumour progression or metastases nearly never occur. It does not 
contribute to the morbidity or mortality outcomes. Combination chemotherapies 
also been tested as part of phase 2 trials [24]. MVAC demonstrated complete remis- 
sion in 20-30%. The lower the stage, the better the outcome. Tumour downstaging 
occurred in 40-60%. 

Seven small series examined gemcitabine-based regimens (gemcitabine and cis- 
platin) reported pTO response rates ranging from 7% to 50% [24]. The literature 
review clearly supports the use of neoadjuvant chemotherapy by level I evidence 
demonstrating a survival benefit compared with surgery alone. 


26.3 Meta-Analyses for Neoadjuvant Chemotherapy 


Two main meta-analyses have been performed. The first used cisplatin-based che- 
motherapy. The overall survival improvement was 5% and risk reduction of death 
was 10% with neoadjuvant chemotherapy [20]. In the second, the 5-year survival 
rate improved from 45% to 50% in patients receiving cisplatin-based combination 
neoadjuvant chemotherapy [25]. The risk of death was reduced by 14% with an 
increase in specific survival of 9% [26]. 

The BC2001 trial looked at outcomes of chemo radiotherapy vs. radiotherapy 
alone [27]. At 2 years, rates of locoregional disease-free survival were 67% in the 
chemo radiotherapy group and 54% in the radiotherapy group. Five-year rates of 
overall survival were 48% (95% CI, 40-55) in the chemo radiotherapy group and 
35% in the radiotherapy group. However, Grade 3 or 4 adverse events were slightly 
more common in the chemo radiotherapy group than in the radiotherapy group dur- 
ing treatment. Results of this trial have led some to surmise that chemoradiotherapy 
is equivalent to cystectomy with neoadjuvant chemotherapy but no head to head 
comparison has been. A randomised controlled trial between surgery and chemora- 
diotherapy is unlikely largely because urologists still regard cystectomy as a gold 
standard and select fitter patients for surgery. 


26.4 Disadvantages of Neoadjuvant Chemotherapy 


Potential disadvantages of NAC include less accurate staging, delay in curative sur- 
gery (risk greater if delay >12 weeks) if patient does not respond, toxicity from 
chemotherapy. Patients with disease progression on chemotherapy will not benefit 
from surgery. The ability to identify patients who would benefit from preoperative 
treatment is a major issue, however very little has been investigated in this region. 
The difficulty with neoadjuvant trials, are that the patients have already under gone 
tumour resection and are having adjuvant rather than neoadjuvant therapy. 
Neoadjuvant chemotherapy is not preventive for progression of disease. Although 
T2 and T3a patients, have an almost complete response, bladder preservation 
remains controversial. Cases may be inadequately clinical staged resulting in 
tumour invasion. 
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Absence of residual tumour does not mean the patient has been cured. Patient sur- 
vival after resection has not yet been compared in a randomised trial with survival 
after cystectomy. Several factors are favourable indications for bladder preservation: 
clinical stage, tumour size (<3 cm), absence of a palpable mass, and a single lesion [5]. 


26.5 Targeted Therapies and Bladder Preservation 


Preliminary data with antiangiogenic agents such as bevacizumab or sunitinib com- 
bined with chemotherapy suggest an absence of improvement in pTO response rates 
as compared to historical data with chemotherapy alone [28]. However, further 
results are required. Furthermore, predictive biomarkers are urgently needed in 
order to determine responses from neoadjuvant chemotherapy. 

Interestingly, several trials [29-32] evaluated neoadjuvant chemotherapy associ- 
ated with radiotherapy alone or combined with chemotherapy, dose-dense MVAC, 
or gemcitabine and cisplatin (GC). Survival varied from 48% to 63% at 5 years 
[29-31]. The proportion of bladders left in place at 5 year is >40% [32, 33]. A blad- 
der sparing option could use neoadjuvant chemotherapy in combination with a high- 
quality transurethral bladder resection in complete responders. 

Even though neoadjuvant chemotherapy for this cohort has become the gold 
standard, it has never been evaluated by NICE. 


26.6 Evaluation of ‘QUALYs’ 


NICE use a standard and internationally recognised method to compare different 
drugs and measure their clinical effectiveness: the quality-adjusted life years mea- 
surement (the ‘QALY’) [48]. A QALY gives an idea of how many extra months or 
years of life of a reasonable quality a person might gain as a result of treatment and 
show much the drug or treatment costs per QALY. This is the cost of using the drugs 
to provide a year of the best quality of life available Cost effectiveness is expressed 
as ‘£ per QALY’ [48]. Generally, however, if a treatment costs more than 
£20,000-30,000 per QALY, then it would not be considered cost effective. 

Few studies, if any have been conducted into cost effectiveness of neoadjuvant 
chemotherapy. One American study examined mean total cost of treatment during 
follow-up for radical cystectomy vs. cost of neoadjuvant chemotherapy [34]. These 
were £26,317 and £32,111, respectively. The absolute increase in cost of therapy for 
patients receiving NAC compared to RC alone was £5959. The increased cost per 
additional QALY gained for patients receiving NAC was £6330. 


26.7 Benefits vs. Risks of Neoadjuvant Chemotherapy 


From the literature review, the benefits of neoadjuvant chemotherapy for muscle 
invasive bladder cancer are wide ranging. This includes a greatly improved response 
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rate including compete response and improved survival rate. Potential disadvan- 
tages of NAC include less accurate staging, delay in curative surgery (risk greater if 
delay >12 weeks) in none-responders and a well-known fact that none responders 
will fare worse later on. 

In conclusion neoadjuvant chemotherapy followed by radical therapy is the 
gold standard for muscle invasive bladder tumours for patients sufficiently fit 
despite cost effectiveness. As yet, this intervention has not been examined by 
NICE. However, there are many unanswered questions. The choice of neoadju- 
vant chemotherapy, whether MVAC CMV or GC needs to be decided. However, 
its efficacy remains to be evaluated in a prospective trial. Translational genomic 
and proteomic research needs to predict treatment response to different neoadju- 
vant chemotherapies needs to continue, to separate patients into responders or 
none responders based on genetic profile. 


26.8 Controversies in Clinical Effectiveness 
of Neoadjuvant Chemotherapy 


Data from randomized trials did not show any morbidity difference after neoadju- 
vant treatment [35, 36]. Even randomized trials did not demonstrate statistical sur- 
vival benefit despite the prolongation of disease free interval [37—39]. These early 
reports were criticized due to single agent chemotherapy regimen used, and insuf- 
ficient number of patients enrolled. 

A randomised trial [40] has compared outcomes after cystectomy plus adjuvant 
MVAC with pre- and postoperative MVAC. No differences were found between the 
groups. In intention-to-treat analyses, 81 patients (58%) were in remission with a 
median follow-up of 6.8 year. Again, the study design and small number of inclu- 
sions prevent us from concluding the differences in outcome. 

Other combinations e.g. cyclophosphamide, fluorouracil and methotrexate for 
T3 disease, did not demonstrated any significant effect [35]. Methotrexate has been 
used as part of a clinical trial [36]. No survival benefit was observed. Single agent 
cisplatin has also been trialled followed by radical radiotherapy. However, trials 
closed prematurely, due to poor patient recruitment. Separate and meta-analysis 
have failed to show any benefit [41]. 

Another study, similar to the SWOG one, is the Italian GUONE trial [41]. 
Patients were randomized to M-VAC before cystectomy, or cystectomy alone. The 
trial was closed early because failed to achieve any difference in survival. This is a 
small trial in which no difference in survival was observed (62% vs. 68%). Another 
Italian trial substituted doxorubicin with epirubicin and studied the neoadjuvant 
M-VEC regimen plus cystectomy versus cystectomy alone [42, 43]. Again, no dif- 
ference in survival was observed. 

Several other published randomized trials of neoadjuvant chemotherapy [44—46] 
have failed to show survival difference, mostly because in order to detect a 10% 
survival benefit of investigational chemotherapy arm over standard therapy, a ran- 
domized trial requires approximately 1000 patients. 
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A single-centre randomized trial of five cycles of MVAC chemotherapy, given 
either as two neoadjuvant and three post-operative cycles, or five cycles of adjuvant 
therapy has recently been published [21]. One hundred and forty patients with T3b 
or T4a were enrolled. Significant difference in overall survival was not observed 
between the two arms. A disadvantage of this trial was that no observation-only arm 
was included. 
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Trimodal therapy (TMT) is considered the most effective bladder-sparing approach 
for muscle-invasive urothelial carcinoma of the bladder (MIBC) and an alternative 
to radical cystectomy [1]. TMT consists of a maximal resection of the bladder, fol- 
lowed by a concurrent radiotherapy and chemotherapy, limiting salvage radical cys- 
tectomy to non-responder tumours or muscle-invasive recurrence [1]. In large 
population studies, less than 6% of the patients with nonmetastatic MIBC receive a 
chemoradiation therapy and this rate is stable. A growing body of evidence exists 
that TMT provides good oncologic outcomes with low morbidity when compared 
with radical cystectomy [1]. TMT requires, however, a close follow-up because of 
the high risk of local recurrence and salvage radical cystectomy in up to 30% of the 
patients [1]. Salvage radical cystectomy can be performed with adequate results but 
does not offer the same opportunity of reconstruction and functional outcomes than 
primary radical cystectomy. Although radical cystectomy is still the treatment of 
reference for most of the patients with localized MIBC, TMT represents a reason- 
able alternative in highly selected patients [1]. Any firm conclusion on the equiva- 
lence or superiority of one treatment to the other is still limited by the lack of 
randomized controlled trials and the heterogeneity of the available literature. Future 
studies and multidisciplinary approach are mandatory to optimize the patient selec- 
tion and regimen of TMT. 

Lee et al., retrospectively reviewed the efficacy and organ preservation experi- 
ence for muscle-invasive bladder cancer by trimodality therapy [2]. Complete 
response (CR) rate assessed 3 month after CCRT was 78.1% [2]. Ten patients (20%) 
had local recurrence after initial CR (n = 50), 3 of them were superficial recurrence. 
One patient underwent radical cystectomy after recurrence [2]. The overall 5-year 
bladder intact survival was 49.0% (95% CI, 35.5-62.5%). Acute toxicities were 
limited to grade 1-2. One patient developed late grade 3 GU toxicity. 

This suggests that trimodality bladder-sparing approach without NAC or dose- 
intensification could be well-tolerated with a high CR rate and bladder preserving 
rate for muscle-invasive bladder cancer [2]. 
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Aims of bladder preservation in muscle-invasive bladder cancer (MIBC) are to 
offer a quality-of-life advantage and avoid potential morbidity or mortality of radi- 
cal cystectomy (RC) without compromising oncologic outcomes [3]. Because of the 
lack of a completed randomised controlled trial, oncologic equivalence of bladder 
preservation modality treatments compared with RC remains unknown. The 5-year 
cancer-specific survival and overall survival rates range from 50% to 82% and from 
36% to 74%, respectively, with salvage cystectomy rates of 25-30% [3]. There are 
no definitive data to support the benefit of using of neoadjuvant or adjuvant chemo- 
therapy. Critical to good outcomes is proper patient selection [3]. The best cancers 
eligible for bladder preservation are those with low-volume T2 disease without 
hydronephrosis or extensive carcinoma in situ. A growing body of accumulated data 
suggests that bladder preservation with TMT leads to acceptable outcomes and 
therefore may be considered a reasonable treatment option in well-selected patients 
[3]. Treatment based on a combination of resection, chemotherapy, and radiother- 
apy as bladder-sparing strategies may be considered as a reasonable treatment 
option in properly selected patients. 

While radical cystectomy (RC) with pelvic lymph node dissection (PLND) rep- 
resents the accepted gold standard for the treatment of muscle-invasive bladder can- 
cer, this treatment approach is associated with significant morbidity [4]. As such, 
bladder preservation strategies are often utilized in patients who are either deemed 
medically unfit due to significant comorbidities or whom decline management with 
RC and PLND secondary to its associated morbidity. In a select group of patients, 
meeting strict criteria, bladder preservation approaches may be employed with cura- 
tive intent [4]. Trimodal therapy, consisting of complete transurethral resection of 
bladder tumor (TURBT), chemotherapy, and radiation therapy has demonstrated 
durable oncologic control and long-term survival. 

Takaoka retrospectively elucidated the oncological outcomes, prognostic factors 
and toxicities of proton beam therapy in trimodal bladder-preserving therapy for 
muscle-invasive bladder cancer at our institution [5]. Bladder-preserving therapy 
with proton beam therapy was well tolerated and achieved a favourable mortality 
rate [5]. Tumour multiplicity and tumour size were important risk factors for 
progression. 

Purpose Multidisciplinary management improves complex treatment decision 
making in cancer care, but its impact for bladder cancer (BC) has not been docu- 
mented [6]. Although radical cystectomy (RC) currently is viewed as the standard 
of care for muscle-invasive bladder cancer (MIBC), radiotherapy-based, bladder- 
sparing trimodal therapy (TMT) that combines transurethral resection of bladder 
tumour, chemotherapy for radiation sensitization, and external beam radiotherapy 
has emerged as a valid treatment option [6]. In the setting of a MDBCC, TMT 
yielded survival outcomes similar to those of matched patients who underwent 
RC. Appropriately selected patients with MIBC should be offered the opportunity 
to discuss various treatment options, including organ-sparing TMT. 

Radical cystectomy is the guidelines-recommended treatment of muscle-invasive 
bladder cancer, but a resurgence of trimodal therapy has occurred [7]. Williams 
et al., compared the survival outcomes and costs between trimodal therapy and 
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radical cystectomy in older adults with muscle-invasive bladder cancer [7]. Trimodal 
therapy was associated with significantly decreased overall survival and cancer- 
specific survival as well as $335 million in excess spending in 2011 [7]. These find- 
ings have important health policy implications regarding the appropriate use of high 
value-based care among older adults with invasive bladder cancer who are candi- 
dates for either radical cystectomy or trimodal therapy. 


References 


1. Mathieu R, Lucca I, Klatte T, Babjuk M, Shariat SF. Trimodal therapy for invasive bladder 
cancer: is it really equal to radical cystectomy? Curr Opin Urol. 2015;25(5):476-82. 

2. Lee CY, Yang KL, Ko HL, Huang RY, Tsai PP, Chen MT, Lin YC, Hwang TI, Juang GD, 
Chi KH. Trimodality bladder-sparing approach without neoadjuvant chemotherapy for node- 
negative localized muscle-invasive urinary bladder cancer resulted in comparable cystectomy- 
free survival. Radiat Oncol. 2014;9:213. 

3. Ploussard G, Daneshmand S, Efstathiou JA, Herr HW, James ND, Rédel CM, Shariat SF, 
Shipley WU, Sternberg CN, Thalmann GN, Kassouf W. Critical analysis of bladder spar- 
ing with trimodal therapy in muscle-invasive bladder cancer: a systematic review. Eur Urol. 
2014;66(1):120-37. 

4. Russell CM, Lebastchi AH, Borza T, Spratt DE, Morgan TM. The role of transurethral resection 
in trimodal therapy for muscle-invasive bladder cancer. Bladder Cancer. 2016;2(4):38 1-94. 

5. Takaoka EI, Miyazaki J, Ishikawa H, Kawai K, Kimura T, Ishitsuka R, Kojima T, Kanuma R, 
Takizawa D, Okumura T, Sakurai H, Nishiyama H. Long-term single-institute experience with 
trimodal bladder-preserving therapy with proton beam therapy for muscle-invasive bladder 
cancer. Jpn J Clin Oncol. 2017;47(1):67-73. 

6. Kulkarni GS, Hermanns T, Wei Y, Bhindi B, Satkunasivam R, Athanasopoulos P, Bostrom PJ, 
Kuk C, Li K, Templeton AJ, Sridhar SS, van der Kwast TH, Chung P, Bristow RG, Milosevic 
M, Warde P, Fleshner NE, Jewett MAS, Bashir S, Zlotta AR. Propensity score analysis of 
radical cystectomy versus bladder-sparing trimodal therapy in the setting of a multidisciplinary 
bladder cancer clinic. J Clin Oncol. 2017;35(20):2299-305. 

7. Williams SB, Shan Y, Jazzar U, Mehta HB, Baillargeon JG, Huo J, Senagore AJ, Orihuela E, 
Tyler DS, Swanson TA, Kamat AM. Comparing survival outcomes and costs associated with 
radical cystectomy and trimodal therapy for older adults with muscle-invasive bladder cancer. 
JAMA Surg. 2018;153:881. 


A 


Check for 
updates 


Trimodal Therapy: A Systematic 2 8 
Review—ls It Really Better than Radical 
Therapy? 


A systematic review relating to trimodal therapy and muscle invasive bladder cancer 
was conducted. The search strategy aimed to identify all references related to blad- 
der cancer AND trimodal therapy. Search terms used were as follows: (Bladder 
cancer) AND (trimodal therapy). The following databases were screened from 1989 
to June 2019: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMed 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science. 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
bladder cancer and screening. Papers were included if published after 1984 and had 
to be in English. Studies that did not conform to this were excluded. Only primary 
research was included. The overall aim was to identify the role and components of 
Trimodal therapy in Bladder Cancer. 

Abstracts were independently screened for eligibility by two reviewers and dis- 
agreements resolved through discussion or third party opinion (Fig. 28.1). 
Agreement level was calculated using Cohen’s Kappa to test the intercoder reliabil- 
ity of this screening process. Cohens’ Kappa allows comparison of inter-rater reli- 
ability between papers using relative observed agreement. This also takes account 
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Potentially relevant studies to be 
included in the systematic review 


for analysis (n=18) 


Potentially relevant studies 
identified through 
database searching and e Studies excluded with 
their titles & abstracts reasons; either duplicates, 
independently screened by not conforming to 
2 reviewers (n=715) eligibility criteria (nN=697) 


e Papers excluded as not 
related to bladder cancer 
and screening (n=0) 


Potentially relevant studies 
identified through other sources & 
independently screened by 2 
reviewers (n=0) 


Potentially relevant studies to be 
included in the systematic review 
for analysis (n=18) 


Fig. 28.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 


of the comparison occurring by chance. The first reviewer agreed all 43 papers to be 
included, the second, agreed on 43. 

Data extraction was piloted by the researcher and amended in consultation with 
the research team (author and two academic supervisors). Data collected included 
authors, year and country of publication, study aims, setting, intervention aims, 
number of participants, study design, intervention components and delivery meth- 
ods, comparison groups and outcome measures, notes and follow-up questions for 
the authors. Studies were quality assessed using the PRISMA criteria for ran- 
domised controlled trials, Mays et al. [1, 2] for the action research and qualitative 
studies and the Critical Skills Appraisal programme for cohort studies. This was 
also applied to randomised controlled trials and qualitative studies. 


28.1 Trimodal Chemotherapy 


Open radical cystectomy (ORC) is currently the standard treatment for muscle- 
invasive bladder cancer (MIBC) without metastasis, while many patients with 
MIBC are not always appropriate candidates due to multiple comorbidities [3]. 
Nagao, evaluated the bladder-preservation strategy and compared the results with 
those obtained by ORC [3]. The data of 50 patients with MIBC was retrospectively 
collated including those treated by trimodal chemoradiotherapy with cisplatin 
(CDDP-radiation [CDDP-R]). Transurethral resection of the bladder tumor 
(TURBT) was performed before treatment to confirm pathological stage >T2. 
Extensive TURBT was performed after chemoradiotherapy to evaluate the patho- 
logical response to treatment [3]. The 2- and 5-year progression-free survival, 
bladder-intact survival, cancer-specific survival, and overall survival (OS) rates 
after treatment were 70.8% and 63.9%, 64.0% and 49.8%, 86.7% and 71.8%, and 
84.3% and 64.8%, respectively [3]. The 2- and 5-year OS rates after CDDP-R were 
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90.5% and 74.3%, respectively, and those after ORC were 71.8% and 59.9%, 
respectively, indicating a significant survival advantage conferred by CDDP-R over 
ORC (p < 0.05, HR 0.45, 95% CI 0.21-0.94) [3]. In selected patients, CDDP-R for 
MIBC may provide comparative oncological outcomes as ORC. 


28.2 Efficacy of 5FU as Part of Trimodal Therapy 


Organ preservation has been investigated in patients with muscle-invasive bladder 
carcinoma over the past decades as an alternative to radical cystectomy [4]. The 
majority of studies reported that trimodal schedules, including transurethral resec- 
tion of bladder tumour (TURB), radiotherapy (RT), and chemotherapy, are a feasi- 
ble and safe organ-sparing approach without deferring the survival probability [4]. 
Danesi et al. [4] evaluated the long-term results of a schedule of concurrent cisplatin 
and 5-fluorouracil (5-FU) administered as protracted intravenous infusions (PVI) 
during hyperfractionated radiotherapy (HFRT) with organ-sparing intent in patients 
with infiltrating transitional cell carcinoma of the bladder (TCCB) [4]. Seventy- 
seven patients with a classification of T2-T4aNOMO TCCB were enrolled in the 
current study. After a complete TURB and bladder mapping, 42 of 77 patients 
underwent 2 cycles of induction chemotherapy [4]. Seventy-two patients were eval- 
uable for response: 65 achieved a CR (90.3%) and 7 (9.7%) achieved a partial 
response. No significant difference was observed for the different prognostic factors 
with the exception of stage of disease (T2 [95.7%] vs. T3-T4a [80.0%]; p = 0.04) 
[4]. The observed toxicity, mainly hematologic, was higher among the patients who 
received induction chemotherapy compared with the patients who did not receive 
induction chemotherapy, even though the difference was not statistically significant. 
After a median follow-up of 82.2 months (range, 30-138 months), 44 of 65 (57.1%) 
patients who achieved a CR were alive [4]. Of these 44 patients, 33 had tumour-free 
bladders. The 5-year overall, bladder-intact, tumour-specific, disease-free, and 
cystectomy-free survival rates for all 77 patients were 58.5%, 46.6%, 75.0%, 53.5%, 
and 76.1%, respectively. No associations were observed in overall and tumour- 
specific survival with different prognostic factors [4]. Combined treatment appeared 
to provide high response rates and can be offered as an alternative option to radical 
cystectomy in selected patients who refuse or are unsuitable for surgery. 


28.3 Outcomes from Trimodal Therapy for MIBC 


Seisen performed an observational cohort study to examine the comparative effec- 
tiveness of these two definitive treatments [5]. Within the National Cancer Data 
Base (2004-2011), 1257 were identified (9.8%) and 11,586 (90.2%) patients who 
received TMT and RC, respectively. Inverse probability of treatment weighting 
(IPTW)-adjusted Kaplan-Meier analysis showed that median overall survival (OS) 
was similar between the TMT (40 months, 95% confidence interval [CI] 34—46) and 
RC groups (43 months 95% CI 41-45; p = 0.3) [5]. TMT was generally associated 
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with worse long-term OS compared to RC for muscle-invasive bladder cancer. 
However, the survival benefit of RC should be weighed against the risks of surgery, 
especially in older patients [5]. These results are preliminary and emphasize the 
need for a randomized controlled trial to compare TMT versus RC. 

Although radical cystectomy (RC) is considered as the standard therapy for 
muscle-invasive bladder cancer (MIBC), trimodal therapy (TMT) combining trans- 
urethral resection of the tumor with radiotherapy and chemotherapy is increasingly 
recommended as an alternative approach for bladder preservation [6]. Kim com- 
pared the clinical outcomes between RC and TMT using propensity score matching 
with 50 patients in the RC arm and 29 patients in the TMT arm [6]. With respective 
median follow-up periods of 23 and 32 months for the RC and TMT groups, 5-year 
distant metastasis-free survival (58% vs. 67%), overall survival (56% vs. 57%), and 
cancer-specific survival (69% vs. 63%) rates between the RC and TMT groups, 
respectively, were similar [6]. However, the 5-year local recurrence-free survival 
was significantly better in the RC group than in the TMT group (74% vs. 35%). 
Following TMT, acute grade 3 hematological (n = 2) and late grade 3 genitourinary 
(n = 1) toxicities were reported [6]. These findings demonstrated that oncological 
outcomes of TMT were comparable with those of RC, except for poorer local con- 
trol. Large-scale, randomized trials are warranted to confirm the findings of the 
present retrospective comparison and to guide toward best treatment options. 

Organ preservation has been investigated in patients (p) with infiltrating transi- 
tional cell carcinoma (TCC) of the bladder over the past decade as an alternative to 
radical cystectomy. Cobo examined a trimodal schedule study, including transure- 
thral resection of bladder tumor (TURB), neoadjuvant chemotherapy and concomi- 
tant radiochemotherapy (RTC) [7]. Cobo included 28 men and 1 women (median 
age 63, range 39-72 years) with PS (ECOG) 0-1 [7]. The stage was: 21 p T2; 6 p 
T3a; and 2 p T3b. Toxicity was higher in CMV compared with Gem-Cis: grade (3/4) 
neutropenia 4/15 (26%) vs. 1/14 (7%); febrile neutropenia 3/15 (20%) vs. 1/14 
(7%); grade (3/4) thrombocytopenia 2/15 (13%) vs. 1/14 (7%) [7]. Toxicities with 
concomitant RCT were low-moderate: urocystitis (26%) and enteritis (18%). A 
complete histologic response after induction RCT occurred in 25 patients (86%) 
[7]. After a median follow-up of 69.4 months (range: 8—97.7), there were 8 deaths, 
with a overall survival of 72%. Furthermore 14 of 29 p (48%) were alive with intact 
bladder, and median survival time with intact bladder was 63.6 months (50.1—77.2); 
were predictive of best outcome T2 stage vs. T3 (p < 0.0001), and complete histo- 
logic resection in initial TURB vs. residual tumor (p = 0.0004) [7]. Combined treat- 
ment provide high response rates and can be offered as an alternative option to 
radical cystectomy in selected patients with TCC. Patients with T2 stage and com- 
plete histologic resection in initial TURB had the best outcome. 

Sabaa evaluated the 5-year results of the following trimodal therapy for treat- 
ment of some selected cases of muscle invasive bladder cancer [8]. Sabaa et al. 
conducted a prospective study, with 104 patients with transitional cell carcinoma 
(TCC) (T2 and T3a, NO, MO). All patients received adjuvant chemo-radiotherapy 
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(CRT) in the form of gemcitabine and cisplatin and conventional radiotherapy after 
the maximum resection of their tumours [8]. Two weeks later, all cases had radio- 
logic and cystoscopic evaluation. The patients who showed no evidence of the blad- 
der tumours [complete response (CR)] went on to complete the CRT, while those 
with recurrent invasive tumours did not receive any more CRT and were assigned to 
have salvage cystectomy [8]. Thereafter, all patients were subjected to a regular 
follow-up. This trimodal therapy was well tolerated in most of cases with no severe 
acute toxicities. Complete response was achieved in 78.8% of cases after the initial 
CRT, and tumour grade was found to be the most significant risk factor to predict 
this response (p = 0.004). With a median follow-up of 71 months for patients with 
initial CR, 16.2% of cases showed muscle invasive recurrences, and multifocality 
was the only significant risk factor for their development (p = 0.003) [8]. Meanwhile, 
superficial recurrences were detected in 8.1% of cases with initial CR and were suc- 
cessfully treated with transurethral resection and intravesical bacillus Calmette- 
Guerin (BCG). On the other hand, we reported distant metastasis in 24.3% of 
patients with initial CR, and tumour grade, stage and multifocality were the most 
significant risk factors for this complication (p = 0.002, 0.031, 0.006) [8]. No cases 
of contracted bladder or late gastrointestinal complications were demonstrated in 
this series. The 5-year overall survival rate for patients with initial CR was 67.6%, 
and for all the patients in this study it was 59.4%. 

This trimodal therapy can be considered as a treatment option for patients with 
localized muscle invasive TCC. The best candidates for such therapy are those with 
solitary T2, low grade tumours that are amenable to complete transurethral resection. 

Williams compared the survival outcomes and costs between trimodal therapy 
and radical cystectomy in older adults with muscle-invasive bladder cancer [9]. This 
population-based cohort study used data from the Surveillance, Epidemiology, and 
End Results-Medicare linked database. A total of 3200 older adults (aged >66 years) 
with clinical stage T2 to T4a bladder cancer were included. Patients who received 
radical cystectomy underwent either only surgery or surgery in combination with 
radiotherapy or chemotherapy [9]. Patients who received trimodal therapy under- 
went transurethral resection of the bladder followed by radiotherapy and chemo- 
therapy [9]. Of the 3200 patients who met the inclusion criteria, 2048 (64.0%) were 
men and 1152 (36.0%) were women, with a mean (SD) age of 75.8 (6.0) years. 
After propensity score matching, 687 patients (21.5%) underwent trimodal therapy 
and 687 patients (21.5%) underwent radical cystectomy [9]. Patients who under- 
went trimodal therapy had significantly decreased overall survival (hazard ratio 
[HR], 1.49; 95% CI, 1.31-1.69) and cancer-specific survival (HR, 1.55; 95% CI, 
1.32-1.83) [9]. Trimodal therapy was associated with significantly decreased over- 
all survival and cancer-specific survival [9]. These findings have important health 
policy implications regarding the appropriate use of high value-based care among 
older adults with invasive bladder cancer who are candidates for either radical cys- 
tectomy or trimodal therapy. 
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28.4 Trimodal Therapy in the Elderly 


Radical cystectomy is the guidelines-recommended treatment of muscle-invasive 
bladder cancer, but a resurgence of trimodal therapy has occurred [9]. Williams 
compared the survival outcomes and costs between trimodal therapy and radical 
cystectomy in older adults with muscle-invasive bladder cancer [9]. Of the 3200 
patients who met the inclusion criteria, 2048 (64.0%) were men and 1152 (36.0%) 
were women, with a mean (SD) age of 75.8 (6.0) years. After propensity score 
matching, 687 patients (21.5%) underwent trimodal therapy and 687 patients 
(21.5%) underwent radical cystectomy [9]. Patients who underwent trimodal ther- 
apy had significantly decreased overall survival (hazard ratio [HR], 1.49; 95% CI, 
1.31-1.69) and cancer-specific survival (HR, 1.55; 95% CI, 1.32-1.83). 


28.5 Trimodal Therapy and Radical Cystectomy 


Multidisciplinary management improves complex treatment decision making in 
cancer care, but its impact for bladder cancer (BC) has not been documented [10]. 
Kulkarni compared data from patients treated in a multidisciplinary bladder cancer 
clinic (MDBCC) from 2008 to 2013 were reviewed retrospectively [10]. A total of 
112 patients with MIBC were included after matching (56 who had been treated 
with TMT, and 56 who underwent RC) [10]. The median age was 68.0 years, and 
29.5% had stage cT3/cT4 disease. At a median follow-up of 4.51 years, there were 
20 deaths (35.7%) in the RC group (13 as a result of BC) and 22 deaths (39.3%) in 
the TMT group (13 as a result of BC) [10]. The 5-year DSS rate was 73.2% and 
76.6% in the RC and TMT groups, respectively (p = 0.49). Salvage cystectomy was 
performed in 6 (10.7%) of 56 patients who received TMT [10]. In the setting of a 
MDBCC, TMT yielded survival outcomes similar to those of matched patients who 
underwent RC [10]. Appropriately selected patients with MIBC should be offered 
the opportunity to discuss various treatment options, including organ-sparing TMT. 

Maarouf evaluate the efficacy of a bladder preservation multimodality protocol 
for patients with operable carcinoma invading bladder muscle [11]. Out of 33 eli- 
gible patients, were included. Trimodal therapy was well tolerated in most of cases, 
with no severe acute toxicities. After 12 months of follow-up, a complete response 
was achieved in 39.3% and a partial response in 7.1%, with an overall response rate 
of 46.4% [11]. By the end of the first year, disease-free survival was reported in 
39.3%, whereas 25% were still alive with their disease, giving an overall survival of 
64.3% for all patients who maintained their intact, well-functioning bladders [11]. 
Stage and completeness of transurethral resection of bladder tumour were the most 
important predictors of response and survival. T2 lesions had complete and partial 
response rates of 69.2% and 23%, respectively, whereas T3 lesions had rates of 40% 
and 13.3%, respectively (p = 0.001). The response rate in complete TURBT was 
82.6% vs. 20% with cystoscopic biopsy only (p = 0.001). In addition, disease-free 
survival was 72.7% in T2 patients and 27.3% in T3 patients (p = 0.001) [11]. In the 
present study, bladder preservation protocol with MVAC and radical radiotherapy 
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achieved suboptimal response rates at 1 year in patients with localized TCC invad- 
ing bladder muscle. Patients with solitary T2 lesions that are amenable to complete 
TURBT achieved the best response rates. Longer follow-up is needed to verify 
these results. Patients with localized disease should be encouraged for radical cys- 
tectomy, which achieved better results. 


28.6 Proton Beam Therapy in Trimodal Therapy 


Takaoka et al. [12] retrospectively elucidated the oncological outcomes, prognostic 
factors and toxicities of proton beam therapy in trimodal bladder-preserving therapy 
for muscle-invasive bladder cancer at our institution [12]. The patients’ median age 
was 65 (range 36-85) years. The median follow-up period was 3.4 (range 0.6—19.5) 
years [12]. The 5-year cumulative overall survival rate, progression-free survival 
rate and time to progression rate were 82%, 77%, and 82%, respectively. In univari- 
ate and multivariate analyses, tumor multiplicity and tumor size (>5 cm) were sig- 
nificant and independent factors associated with progression (hazard ratio 3.5, 95% 
confidence interval 1.1-12; hazard ratio 5.0, 95% confidence interval 1.3—17; 
p < 0.05 for all) [12]. As for toxicity, 26 (18%) patients had grade 3—4 acute hema- 
tologic toxicities and 2 (3%) patients had grade 3 late genitourinary toxicity. No 
patient had to discontinue the treatment due to acute toxicity [12]. The bladder- 
preserving therapy with proton beam therapy was well tolerated and achieved a 
favorable mortality rate. Tumor multiplicity and tumor size were important risk 
factors for progression. These findings indicate that this therapy can be an effective 
treatment option for selected muscle-invasive bladder cancer patients [12]. 
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Garcia-Perdomo et al. [13] determined the effectiveness and harms of bladder- 
preserving trimodal therapy (TMT) as a first-line treatment versus radical cystec- 
tomy (RC) plus radical pelvic lymphadenectomy in the treatment of muscle-invasive 
bladder cancer in terms of overall survival [13]. There were 2682 records with the 
search strategies and, finally, 11 studies were included in the quantitative analysis. 
The summary HR for OS was 1.06 95% CI (0.85-1.31) P = 77%, showing no sta- 
tistical difference [13]. Regarding cancer-specific survival, the summary HR was 
1.23 95% CI (1.04-1.46) P = 14%. On the other side, for the progression-free sur- 
vival, the summary HR was 1.11 95% CI (0.63-1.95) P = 78%. Only one study 
described HR for adverse events (1.37 95% CI 1.16-1.59) [13]. There were no dif- 
ferences in overall survival and progression-free survival between these two 
interventions. 

Fahmy analysed the oncological long-term outcomes of trimodal therapy (TMT) 
and radical cystectomy (RC) for the treatment of muscle-invasive bladder cancer (BC) 
with or without neoadjuvant chemotherapy (NAC) [14]. The mean 10-year OS was 
30.9% for TMT and 35.1% for RC (p = 0.32). The mean 10-year DSS was 50.9% for 
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TMT and 57.8% for RC (p = 0.26). NAC was administered before therapy to 453 
(13.3%) of 3402 patients treated with TMT and 812 (3.0%) of 27,867 patients treated 
with RC (p < 0.001) [14]. Complete response (CR) was achieved in 1545 (75.3%) of 
2051 evaluable patients treated with TMT. A 5-year OS, DSS, and RFS after CR were 
66.9%, 78.3%, and 52.5%, respectively [14]. The survival outcomes of patients after 
TMT and RC for MIBC were comparable. Patients who experienced downstaging after 
NAC and RC exhibited improved survival compared to patients treated with RC only 
[14]. Best survival outcomes after TMT are associated with CR to this approach [14]. 

Trimodal therapy (TMT) is considered the most effective bladder-sparing approach 
for muscle-invasive urothelial carcinoma of the bladder (MIBC) and an alternative to 
radical cystectomy. Mathieu et al. [15] reviewed the current knowledge on the equiva- 
lence of TMT and radical cystectomy based on the recent literature. TMT consists of 
a maximal transurethral resection of the bladder, followed by a concurrent radiother- 
apy and chemotherapy, limiting salvage radical cystectomy to non-responder tumours 
or muscle-invasive recurrence [15]. In large population studies, less than 6% of the 
patients with nonmetastatic MIBC receive a chemoradiation therapy and this rate is 
stable. A growing body of evidence exists that TMT provides good oncologic out- 
comes with low morbidity when compared with radical cystectomy [15]. TMT 
requires, however, a close follow-up because of the high risk of local recurrence and 
salvage radical cystectomy in up to 30% of the patients. Salvage radical cystectomy 
can be performed with adequate results but does not offer the same opportunity of 
reconstruction and functional outcomes than primary radical cystectomy [15]. 

Aims of bladder preservation in muscle-invasive bladder cancer (MIBC) are to 
offer a quality-of-life advantage and avoid potential morbidity or mortality of radi- 
cal cystectomy (RC) without compromising oncologic outcomes [16]. Because of 
the lack of a completed randomised controlled trial, oncologic equivalence of blad- 
der preservation modality treatments compared with RC remains unknown [16]. 
Optimal bladder-preservation treatment includes a safe transurethral resection of 
the bladder tumour as complete as possible followed by radiation therapy (RT) with 
concurrent radiosensitising chemotherapy. A standard radiation schedule includes 
external-beam RT to the bladder and limited pelvic lymph nodes to an initial dose 
of 40 Gy, with a boost to the whole bladder to 54 Gy and a further tumour boost to 
a total dose of 64—65 Gy [16]. Radiosensitising chemotherapy with phase 3 trial 
evidence in support exists for cisplatin and mitomycin C plus 5-fluorouracil. A cys- 
toscopic assessment with systematic rebiopsy should be performed at TMT comple- 
tion or early after TMT induction. Thus, nonresponders are identified early to 
promptly offer salvage RC [16]. The 5-year cancer-specific survival and overall 
survival rates range from 50% to 82% and from 36% to 74%, respectively, with 
salvage cystectomy rates of 25-30%. There are no definitive data to support the 
benefit of using of neoadjuvant or adjuvant chemotherapy. Critical to good out- 
comes is proper patient selection. The best cancers eligible for bladder preservation 
are those with low-volume T2 disease without hydronephrosis or extensive carci- 
noma in situ [16]. A growing body of accumulated data suggests that bladder pres- 
ervation with TMT leads to acceptable outcomes and therefore may be considered a 
reasonable treatment option in well-selected patients [17]. 


References 209 


References 


10. 


{i 


12; 


13. 


14. 


. Moher D, Liberati A, Tetzlaff J, Altman DG. “Preferred Reporting Items for Systematic 


Reviews and Meta-Analyses: The Prisma Statement.” [In English]. BMJ (Online) 339, no. 
7716 (08 Aug 2009):332-36. 


. Mays N, Pope C, Popay J. “Systematically Reviewing Qualitative and Quantitative Evidence 


to Inform Management and Policy-Making in the Health Field.” [In English]. Journal of Health 
Services Research and Policy 10, no. SUPPL. 1 (July 2005):6-20. 


. Nagao K, Hara T, Nishijima J, Shimizu K, Fujii N, Kobayashi K, Kawai Y, Inoue R, Yamamoto 


Y, Matsumoto H, Matsuyama H. The efficacy of trimodal chemoradiotherapy with cisplatin 
as a bladder-preserving strategy for the treatment of muscle-invasive bladder cancer. Urol Int. 
2017;99(4):446-52. 


. Danesi DT, Arcangeli G, Cruciani E, Altavista P, Mecozzi A, Saracino B, Orefici 


F. Conservative treatment of invasive bladder carcinoma by transurethral resection, protracted 
intravenous infusion chemotherapy, and hyperfractionated radiotherapy: long term results. 
Cancer. 2004;101(11):2540-8. 


. Seisen T, Sun M, Lipsitz SR, Abdollah F, Leow JJ, Menon M, Preston MA, Harshman LC, 


Kibel AS, Nguyen PL, Bellmunt J, Choueiri TK, Trinh QD. Comparative effectiveness of tri- 
modal therapy versus radical cystectomy for localized muscle-invasive urothelial carcinoma of 
the bladder. Eur Urol. 2017;72(4):483-7. 


. Kim YJ, Byun SJ, Ahn H, Kim CS, Hong BS, Yoo S, Lee JL, Kim YS. Comparison of out- 


comes between trimodal therapy and radical cystectomy in muscle-invasive bladder cancer: a 
propensity score matching analysis. Oncotarget. 2017;8(40):68996-9004. 


. Cobo M, Delgado R, Gil S, Herruzo I, Baena V, Carabante F, Moreno P, Ruiz JL, Bretón JJ, Del 


Rosal JM, Fuentes C, Moreno P, Garcia E, Villar E, Contreras J, Alés I, Benavides M. Conservative 
treatment with transurethral resection, neoadjuvant chemotherapy followed by radiochemother- 
apy in stage T2-3 transitional bladder cancer. Clin Transl Oncol. 2006;8(12):903-11. 


. Sabaa MA, El-Gamal OM, Abo-Elenen M, Khanam A. Combined modality treatment with 


bladder preservation for muscle invasive bladder cancer. Urol Oncol. 2010;28(1):14—20. 


. Williams SB, Shan Y, Jazzar U, Mehta HB, Baillargeon JG, Huo J, Senagore AJ, Orihuela E, 


Tyler DS, Swanson TA, Kamat AM. Comparing survival outcomes and costs associated with 
radical cystectomy and trimodal therapy for older adults with muscle-invasive bladder cancer. 
JAMA Surg. 2018;153:881. 

Kulkarni GS, Hermanns T, Wei Y, Bhindi B, Satkunasivam R, Athanasopoulos P, Bostrom PJ, 
Kuk C, Li K, Templeton AJ, Sridhar SS, van der Kwast TH, Chung P, Bristow RG, Milosevic 
M, Warde P, Fleshner NE, Jewett MAS, Bashir S, Zlotta AR. Propensity score analysis of radi- 
cal cystectomy versus bladder-sparing trimodal therapy in the setting of a multidisciplinary 
bladder cancer clinic. J Clin Oncol. 2017;35(20):2299-305. 

Maarouf AM, Khalil S, Salem EA, ElAdl M, Nawar N, Zaiton F. Bladder preservation mul- 
timodality therapy as an alternative to radical cystectomy for treatment of muscle invasive 
bladder cancer. BJU Int. 2011;107(10):1605-10. 

Takaoka EI, Miyazaki J, Ishikawa H, Kawai K, Kimura T, Ishitsuka R, Kojima T, Kanuma R, 
Takizawa D, Okumura T, Sakurai H, Nishiyama H. Long-term single-institute experience with 
trimodal bladder-preserving therapy with proton beam therapy for muscle-invasive bladder 
cancer. Jpn J Clin Oncol. 2017;47(1):67-73. 

Garcia-Perdomo HA, Montes-Cardona CE, Guacheta M, Castillo DF, Reis LO. Muscle- 
invasive bladder cancer organ-preserving therapy: systematic review and meta-analysis. World 
J Urol. 2018;36:1997—2008. 

Fahmy O, Khairul-Asri MG, Schubert T, Renninger M, Malek R, Kübler H, Stenzl A, Gakis 
G. A systematic review and meta-analysis on the oncological long-term outcomes after trimo- 
dality therapy and radical cystectomy with or without neoadjuvant chemotherapy for muscle- 
invasive bladder cancer. Urol Oncol. 2018;36(2):43-53. 


210 28 Trimodal Therapy: A Systematic Review—Is It Really Better than Radical Therapy? 


15. Mathieu R, Lucca I, Klatte T, Babjuk M, Shariat SF. Trimodal therapy for invasive bladder 
cancer: is it really equal to radical cystectomy? Curr Opin Urol. 2015;25(5):476-82. 

16. Ploussard G, Daneshmand S, Efstathiou JA, Herr HW, James ND, Rodel CM, Shariat SF, Shipley 
WU, Sternberg CN, Thalmann GN, Kassouf W. Critical analysis of bladder sparing with trimodal 
therapy in muscle-invasive bladder cancer: a systematic review. Eur Urol. 2014;66(1):120-37. 

17. Smith ZL, Christodouleas JP, Keefe SM, Malkowicz SB, Guzzo TJ. Bladder preservation in 
the treatment of muscle-invasive bladder cancer (MIBC): a review of the literature and a practi- 
cal approach to therapy. BJU Int. 2013;112(1):13-25. 


Part VI 


Radical Cystectomy 


® 


Check for 
updates 


Radical Cystectomy Outcomes 2 g 


The current ‘gold standard’ for radical cystectomy remains open radical cystectomy 
[1]. RARC has lagged behind robot-assisted prostatectomy in terms of adoption and 
perceived patient benefit, but there are indications that this is now changing [1]. 
Radical cystectomy is complex surgery with several important outcome measures, 
including oncological and functional outcomes, complication rates, patient recov- 
ery and cost implications [1]. 

Given that the urologist has a major influence on outcomes of radical cystec- 
tomy, it is of interest to patients, trainees, urologists and administrators to under- 
stand the provider characteristics associated with favourable outcomes [2]. Bhindi 
et al. assessed associations between various surgeon characteristics and long-term 
oncologic outcomes for patients undergoing radical cystectomy for bladder cancer. 
While radical cystectomy volume, experience and uro-oncology fellowship are all 
likely important, subspecialized focus in bladder cancer was independently associ- 
ated with improved long-term oncologic outcomes [2]. Our data support disease site 
differentiation among uro-oncologists at large institutions. 

Although open radical cystectomy (ORC) is still the standard approach, laparo- 
scopic radical cystectomy (LRC) and robot-assisted radical cystectomy (RARC) are 
increasingly performed [3]. Oncologic and functional data from RARC remain 
immature, and longer-term prospective studies are needed. Conclusive long-term 
survival outcomes for RARC were limited, although oncologic outcomes up to 
5 years were similar to those reported for ORC performed [3]. Although open radi- 
cal cystectomy (RC) is still regarded as the standard treatment for muscle-invasive 
bladder cancer, laparoscopic and robot-assisted RCs are becoming more popular 
performed [3]. Templates of lymph node dissection, lymph node yields, and positive 
surgical margin rates are acceptable with robot-assisted RC. Although definitive 
comparisons with open RC with respect to oncologic or functional outcomes are 
lacking, early results appear comparable performed [3]. 
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Although open radical cystectomy (ORC) is still the standard approach, laparo- 
scopic radical cystectomy (LRC) and robot-assisted radical cystectomy (RARC) 
have gained popularity [4]. Comparing RARC and ORC, cumulative analyses dem- 
onstrated shorter operative time for ORC, whereas blood loss and in-hospital stay 
were better with RARC (all p values <0.003). Moreover, 90-day complication rates 
of any-grade and 90-day grade 3 complication rates were lower for RARC (all p 
values <0.04), whereas high-grade complication and mortality rates were sim- 
ilar [4]. 

RARC can be performed safely with acceptable perioperative outcome, although 
complications are common. Although open radical cystectomy (RC) is still regarded 
as a standard treatment for muscle-invasive bladder cancer, laparoscopic and robot- 
assisted RC are becoming more popular. Robotic RC can be safely performed with 
acceptably low risk of blood loss, transfusion, and intraoperative complications; 
however, as for open RC, the risk of postoperative complications is high, including 
a substantial risk of major complication and reoperation. 

Stein et al. looked at outcomes from radical cystectomy [5]. Patients with 
nonorgan-confined (P3b, P4), lymph node-negative tumours demonstrated a signifi- 
cantly higher probability of recurrence compared with those with organ-confined 
bladder cancers (p < 0.001). The 5- and 10-year recurrence-free survival for P3b 
tumours was 62% and 61%, and for P4 tumours was 50% and 45%, respectively. A 
total of 246 patients (24%) had lymph node tumour involvement [5]. The 5- and 
10-year recurrence-free survival for these patients was 35%, and 34%, respectively, 
which was significantly lower than for patients without lymph node involvement 
(p < 0.001) [5]. Patients could also be stratified by the number of lymph nodes 
involved and by the extent of the primary bladder tumour (p stage). 

May et al. examined how the survival rates for patients with muscle-invasive 
bladder carcinoma are influenced by the tumour stage at initial presentation [6]. 
This study examined the clinical course of 452 patients who underwent radical cys- 
tectomy for bladder carcinoma from 1992 to 2004. Patients with superficial bladder 
carcinoma with tumour progression to muscle invasion do not have a better progno- 
sis after radical cystectomy than patients presenting initially with muscle-invasive 
bladder carcinoma [6]. Survival rates in this group can only be improved by singling 
out patients on the basis of risk factors at an earlier stage and carrying out cystectomy. 


References 


1. Collins JW, Wiklund NP. Totally intracorporeal robot-assisted radical cystectomy: optimizing 
total outcomes. BJU Int. 2014;114(3):326-33. 

2. Bhindi B, Yu J, Kuk C, Sridhar SS, Hamilton RJ, Finelli A, Jewett MA, Evans A, Fleshner NE, 
Zlotta AR, Kulkarni GS. The importance of surgeon characteristics on impacting oncologic 
outcomes for patients undergoing radical cystectomy. J Urol. 2014;192(3):714—-9. 


References 215 


3. Yuh B, Wilson T, Bochner B, Chan K, Palou J, Stenzl A, Montorsi F, Thalmann G, Guru K, 
Catto JW, Wiklund PN, Novara G. Systematic review and cumulative analysis of oncologic and 
functional outcomes after robot-assisted radical cystectomy. Eur Urol. 2015;67(3):402-22. 

4. Novara G, Catto JW, Wilson T, Annerstedt M, Chan K, Murphy DG, Motttrie A, Peabody JO, 
Skinner EC, Wiklund PN, Guru KA, Yuh B. Systematic review and cumulative analysis of 
perioperative outcomes and complications after robot-assisted radical cystectomy. Eur Urol. 
2015;67(3):376—-401. 

5. Stein JP, Lieskovsky G, Cote R, et al. Radical cystectomy in the treatment of invasive bladder 
cancer: long-term results in 1,054 patients. J Clin Oncol. 2001;19(3):666-75. 

6. May M, Braun KP, Richter W, Helke C, Vogler H, Hoschke B, Siegsmund M. [Radical cystec- 
tomy in the treatment of bladder cancer always in due time?]. Urologe A. 2007;46(8):913-9. 


® 


Check for 
updates 


Laparoscopic vs. Open vs. Robotic 3 0 
Cystectomy 


Zhao et al. study whether extraperitoneal radical cystectomy (EORC) accelerates 
the postoperative recovery of bowel function compared with laparoscopic radical 
cystectomy (LRC) [1]. 

All the patients with bladder cancer who underwent EORC or LRC with an ileal 
conduit by a single surgeon were reviewed [1]. No significant differences were 
noted in blood transfusion requirements, interval to flatus or liquid intake, or opioid 
dosage [1]. There were no positive surgical margins in either group, and no signifi- 
cant differences were observed in the lymph node count (p = 0.112). No significant 
differences were seen between the LRC and EORC groups in the 3-year overall, 
cancer-specific, or cancer-free survival rates [1]. EORC resulted in a POI rate simi- 
lar to that of LRC, despite factors favouring LRC. Our results suggest that extraperi- 
toneal LRC could improve the perioperative outcomes. 

Yasui et al. [2] explored the oncological outcomes of 3-port laparoscopic radical 
cystectomy (LRC) compared to open radical cystectomy (ORC) in patients older 
than 75 years. Both groups had comparable preoperative characteristics. A signifi- 
cantly longer operating time (p = 0.0002) and less estimated blood loss (p = 0.021) 
were observed in the LRC group compared to the ORC group. Infection and ileus 
were the most common early complications after surgery [2]. ORC suffered from 
more postoperative infection (22.2% vs. 0.0%, p = 0.054) and ileus (25.0% vs. 
12.5%, p = 0.521) than the LRC group (not significant). 

Kanno et al. [3] described initial experience of laparoscopic radical cystectomy 
compared to open radical cystectomy (ORC) [3]. Characteristics were similar in 
LRC and ORC groups except for ASA score. Operating time during LRC was lon- 
ger but complication rate of LRC was lower than that of ORC [3]. In addition, 
pathological stage or outcomes were similar in both groups and there were no sig- 
nificant difference between LRC and ORC groups in terms of overall and recur- 
rence free survival rate [3]. As for learning curve of LRC, operating time and blood 
loss tended to decrease with increased experience. These results indicate that LRC 
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could be performed safely with decreased complication rate and similar oncological 
outcomes compared to ORC. 

Yong compared the morbidity, mortality, oncological results and quality of life 
between laparoscopic radical cystectomy (LRC) and open radical cystectomy 
(ORC) in the elderly patients over 75 years old [4]. This study confirmed that LRC 
could achieve similar tumour treatment efficacy compared to ORC, with fewer peri- 
operative complications and less blood loss [4]. LRC should be considered as the 
primary intervention for patients aged over 75 years old with muscle invasive blad- 
der cancer or non-muscle invasive bladder cancer with high risk factors. 

Laparoscopic radical cystectomy (LRC) is increasingly being used for muscle- 
invasive bladder cancer. A prospective randomised controlled clinical trial compar- 
ing LRC vs. ORC in patients undergoing radical cystectomy for bladder cancer was 
conducted [5]. Thirty-five patients were eligible for final analysis in each group. 
Significant differences were noted in operative time, estimated blood loss (EBL), 
blood transfusion rate, analgesic requirement, and time to resumption of oral intake. 
No significant differences were noted in the length of hospital stay, complication 
rate, lymph node yield (14.1 + 6.3 for LRC and 15.2 + 5.9 for ORC), positive surgi- 
cal margin rate, postoperative pathology, or recurrence rate (7 for LRC and 8 for 
ORC) [5]. The 5-year recurrence-free survival with laparoscopic vs. ORC was 
78.5% vs. 70.9%, respectively (p = 0.773). The overall survival with laparoscopic 
vs. ORC was 73.8% vs. 67.4%, respectively (p = 0.511). Lin et al. [5] demonstrated 
that LRC is superior to ORC in perioperative outcomes, including EBL, blood 
transfusion rate, and analgesic requirement. There were no major difference in 
oncologic outcomes. The number of patients is too small to allow for a final 
conclusion. 

The role of minimally invasive radical cystectomy as opposed to open surgery 
for bladder cancer is not yet established. Khan et al. [6] present comparative out- 
comes of open, laparoscopic and robotic-assisted radical cystectomy. RARC took 
longer than LRC and ORC. Patients were about 30 times more likely to have a 
transfusion if they had ORC than if they had RARC (p < 0.0001) and about eight 
times more likely to have a transfusion if they had LRC compared with RARC 
(p < 0.006) [6]. Patients were four times more likely to have a transfusion if they had 
ORC as compared with LRC (p < 0.007). Patients were four times more likely to 
have complications if they had ORC than RARC (p = 0.006) and about three times 
more likely to have complications with LRC than with RARC (p = 0.02) [6]. 
Hospital stay was mean 19 days after ORC, 16 days after LRC and 10 days 
after RARC. 

Despite study limitations, RARC had the lowest transfusion and complication 
rates and the shortest length of stay, although taking the longest to perform [6]. 

Radical cystectomy is the standard method for treatment of muscle-invasive and 
locally advanced bladder cancer. Less invasive approaches such as totally laparo- 
scopic radical cystectomy and robotic cystectomy. However despite significant 
improvements in surgical techniques the overall occurrence of perioperative com- 
plications is still high. Nosov et al., analysed the literature data and compared of this 
data with respect to perioperative complications after radical cystectomy and 
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oncological outcomes [7]. In most of the studies, operating time during laparo- 
scopic cystectomy was longer than that of open approach. Despite that, there was no 
influence of type of surgery on intraoperative complications. Major complication 
rates were similar between all groups. However laparoscopic cystectomy had lower 
rate of minor complications compared to open cystectomy [7]. Laparoscopic cystec- 
tomy is safe and associated with lower blood loss, decreased postoperative ileus and 
lower length of stay compared with open radical cystectomy. Laparoscopic surgery 
for bladder cancer decreased minor complications (mainly due to lower bleeding 
and gastrointestinal complication rate) and had no impact on major complications 
[7]. Moreover, if performed following the oncologic principles of open surgery, 
results suggest LRC is safe and determines good cancer control compared with 
open surgery [7]. 

Open radical cystectomy (ORC) and urinary diversion in bladder cancer (BCa) 
are associated with significant perioperative complication risk [8]. Bochner, com- 
pared perioperative complications between robot-assisted radical cystectomy 
(RARC) and ORC techniques. 

A prospective randomized controlled trial was conducted during 2010 and 2013 in 
BCa patients scheduled for definitive treatment by radical cystectomy (RC), pelvic 
lymph node dissection (PLND), and urinary diversion. Patients were randomized to 
ORC/PLND or RARC/PLND, both with open urinary diversion [8]. The trial enrolled 
124 patients, of whom 118 were randomized and underwent RC/PLND. The rate of 
complications within 90 days after surgery for the open group versus the robotic 
group and found no significant difference between the two groups [8]. 

Musch et al. [9], evaluated early postoperative morbidity in patients undergoing 
either robot-assisted (RARC) or open radical cystectomy (ORC) for bladder cancer. 
A total of 100 patients underwent RARC and 42 underwent ORC (between October 
2007 and July 2009) as treatment for bladder cancer. Data on the peri-operative 
course were collected prospectively RARC group and the ORC group [9]. A signifi- 
cant reduction in early postoperative morbidity was associated with the robotic 
approach. Despite more serious comorbidities and a 30-day longer follow-up in the 
RARC group, the RARC group experienced fewer postoperative complications than 
those in the ORC group [9]. Major complications, in particular, were less frequent 
after RARC. 
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A Systematic Review on Radical 3 1 
Cystectomy: Laparoscopic vs. Open vs. 
Robotic 


31.1 Research Methods 


A systematic review relating to muscle invasive bladder cancer and laparoscopic vs. 
open vs. robotic surgery was conducted. This was to identify the outcomes. The 
search strategy aimed to identify all references related to bladder cancer AND mus- 
cle invasive disease AND bladder preservation. Search terms used were as follows: 
(Radical cystectomy) AND (Laparoscopic) AND (Open) AND (Robotic). The fol- 
lowing databases were screened from 1989 to June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMed 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
muscle invasive bladder cancer and bladder preservation. Papers were included if 
published after 1984 and had to be in English. Studies that did not conform to this 
were excluded. Only primary research was included (Fig. 31.1). 

Abstracts were independently screened for eligibility by two reviewers and dis- 
agreements resolved through discussion or third party opinion. Agreement level was 
calculated using Cohen’s Kappa to test the intercoder reliability of this screening 
process. Cohens’ Kappa allows comparison of inter-rater reliability between papers 
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Potentially relevant studies to be 


included in the systamtic review 
(n=16) 


e Potentially relevant studies 
identified through 
database searching and 
their titles & abstracts 
independently screened by 
2 reviewers (n=157) 


e Papers excluded as not 
related to search terms 
(n=0) 


e Studies excluded with 
reasons; either duplicates, 
not conforming to 

eligibility criteria (n=141) 


Potentially relevant studies 


identified through other sources & Fotentiallyirelevant studies tobs 


included in the systematic review 


independently screened by 2 for analysis (n=16) 


reviewers (n=0) 


Fig.31.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 


using relative observed agreement. This also takes account of the comparison occur- 
ring by chance. The first reviewer agreed all 16 papers to be included, the second, 
agreed on 16. 

Data extraction was piloted by the researcher and amended in consultation with 
the research team (author and two academic supervisors). Data collected included 
authors, year and country of publication, study aims, setting, intervention aims, 
number of participants, study design, intervention components and delivery meth- 
ods, comparison groups and outcome measures, notes and follow-up questions for 
the authors. Studies were quality assessed using the PRISMA criteria for ran- 
domised controlled trials, Mays et al. [1, 2] for the action research and qualitative 
studies and the Critical Skills Appraisal programme for cohort studies. This was 
also applied to randomised controlled trials and qualitative studies. 

The search identified 157 papers (Fig. 31.1). One hundred and fifty-seven 
mapped to the search terms and eligibility criteria. The current systematic reviews 
were examined to gain further knowledge about the subject. One hundred and forty- 
one papers were excluded due to not conforming to eligibility criteria or adding to 
the evidence. Of the 16 papers left, relevant abstracts were identified and the full 
papers obtained (all of which were in English), to quality assure against search cri- 
teria. There was considerable heterogeneity of design among the included studies 
therefore a narrative review of the evidence was undertaken. There was significant 
heterogeneity within studies, including clinical topic, numbers, outcomes, as a 
result a narrative review was thought to be best. There were 14 cohort studies, with 
a moderate level of evidence and two RCTs with a good level of evidence. These 
were from a range of countries with minimal loss to follow-up. All participants were 
identified appropriately. 
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31.2 Complication Rate Robotic vs. Open Cystectomy 


Niegisch assessed the surgical and oncological outcome of robot-assisted radical 
cystectomy (RARC) compared with open radical cystectomy (ORC) [3]. RARC 
patients had significantly less blood loss (RARC: 300 [interquartile range: 
200-500] ml; perioperative transfusion rate: 0 [IQR: 0-2] red packed blood cells 
[RPBCs]; ORC: 800 [[QR: 500-1200] ml, p < 0.01; transfusion rate: 3 [IQR: 2—4] 
RPBCs, p < 0.01), and hospital stay of RARC patients was reduced by 20% (RARC: 
13 [IQR: 9-17] days, ORC: 16 [IQR: 13-21] days, p < 0.01) [3]. No differences 
between patients undergoing RARC or ORC were observed [3]. 

Although robot-assisted laparoscopic radical cystectomy (RARC) was first 
reported in 2003 and has gained popularity, comparisons with open radical cystec- 
tomy (ORC) are limited to reports from high-volume referral centers [4]. Yu com- 
pared population-based perioperative outcomes and costs of ORC and RARC [4]. 
Yu identified 1444 ORCs and 224 RARCs [4]. Women were less likely to undergo 
RARC than ORC (9.8% compared with 15.5%, p = 0.048), and 95.7% of RARCs 
and 73.9% of ORCs were performed at teaching hospitals (p < 0.001) [4]. In adjusted 
analyses, subjects undergoing RARC compared with ORC experienced fewer inpa- 
tient complications (49.1% and 63.8%, p = 0.035) and fewer deaths (0% and 2.5%, 
p < 0.001) [4]. RARC compared with ORC was associated with lower parenteral 
nutrition use (6.4% and 13.3%, p = 0.046); however, there was no difference in 
length of stay [4]. 

Kader compared perioperative morbidity and oncological outcomes of robot- 
assisted laparoscopic radical cystectomy (RARC) to open RC (ORC) at a single 
institution [5]. Patients in both groups had comparable preoperative characteristics. 
The overall and major complication (Clavien >3) rates were lower for RARC 
patients at 35% vs. 57% (p = 0.001) and 10% vs. 22% (p = 0.019), respectively [5]. 
There were no significant differences between groups for pathological outcomes, 
including stage, number of nodes harvested or positive margin rates [5]. 

Parekh conducted a pilot prospective randomized trial evaluating perioperative 
outcomes and oncologic efficacy of open vs. robotic assisted laparoscopic radical 
cystectomy for consecutive patients was performed [6]. There were no significant 
differences between oncologic outcomes of positive margins (5% each, p = 0.50) or 
number of lymph nodes removed for open radical cystectomy (23, IQR 15-28) vs. 
robotic assisted laparoscopic radical cystectomy (11, IQR 8.75—21.5) groups 
(p = 0.135) [6]. The robotic assisted laparoscopic radical cystectomy group (400 ml, 
IQR 300-762.5) was noted to have decreased estimated blood loss compared to the 
open radical cystectomy group (800 ml, IQR 400-1100) and trended toward a 
decreased rate of excessive length of stay (greater than 5 days) (65% vs. 90%, 
p =0.11) compared to the open radical cystectomy group [6]. The robotic group also 
trended toward fewer transfusions (40% vs. 50%, p = 0.26) [6]. 

Nix reported results on a prospective randomized trial of open versus robotic- 
assisted laparoscopic radical cystectomy on perioperative outcomes, complications, 
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and short-term narcotic usage [7]. Significant differences were noted in operating 
room time, estimated blood loss, time to flatus, time to bowel movement, and use of 
inpatient morphine sulfate equivalents [7]. There was no significant difference 
regarding overall complication rate or hospital stay [7]. On surgical pathology, in 
the robotic group 14 patients had pT2 disease or higher; 3 patients had pT3/T4 dis- 
ease; and 4 patients had node-positive disease [7]. In the open group, eight patients 
had pT2 disease or higher; five patients had pT3/T4 disease; and seven patients had 
node-positive disease [7]. The mean number of LNs removed was 19 in the robotic 
group versus 18 in the open group [7]. 

Bochner compared cancer outcomes in BCa patients managed with ORC or 
robotic-assisted radical cystectomy (RARC) [8]. The trial randomized 118 patients 
who underwent RC/PLND and urinary diversion [8]. Sixty were randomized to 
RARC and 58 to ORC [8]. Four RARC-assigned patients refused randomization 
and received ORC; however, an intention to treat analysis was performed [8]. No 
differences were observed in recurrence (hazard ratio [HR]: 1.27; 95% confidence 
interval [CI]: 0.69-2.36; p = 0.4) or cancer-specific survival (p = 0.4) [8]. No differ- 
ence in overall survival was observed (p = 0.8). However, the pattern of first recur- 
rence demonstrated a nonstatistically significant increase in metastatic sites for 
those undergoing ORC (sub-HR [sHR]: 2.21; 95% CI: 0.96-5.12; p = 0.064) and a 
greater number of local/abdominal sites in the RARC-treated patients (SHR: 0.34; 
95% CI: 0.12-0.93; p = 0.035) [8]. 

Tostivint compared ORC and RARC with totally intracorporal (IC) orthotopic 
neobladder (ONB) reconstruction, in terms of perioperative outcomes, morbidity, 
functional results and quality of life (Qol) [9]. Operative time was longer in RARC 
group (median 360 vs. 300 min; p < 0.001) but length of stay was 5 days shorter 
(median 12 vs. 17 days; p < 0.05) [9]. Patients in RARC group had less blood trans- 
fusion (0% vs. 23.6%; p < 0.05), but a higher rate of uretero-ileal anastomosis ste- 
nosis and eventration at long term (respectively 25.5% vs. 3.6% and 23% vs. 2%; 
p < 0.05) [9]. 


31.3 Laparoscopic vs. Open Radical Cystectomy with Prior 
Abdominal Surgery 


Wei investigated the feasibility, peri-operative and oncologic outcomes of laparo- 
scopic radical cystectomy (LRC) vs. open radical cystectomy in prior abdominal 
surgery (PAS) [10]. Estimated blood loss (EBL) was higher in patients with PAS 
undergoing ORC compared to those with no PAS (p = 0.008) [10]. However, there 
was no significant difference of EBL among patients undergoing LRC with or with- 
out PAS (p = 0.896) [10]. Patients with PAS undergoing ORC and ileal conduit had 
a higher vascular injury rate (p = 0.017) [10]. Comparing patients with PAS per- 
formed by LRC and ORC, the number of patients with the vascular injury was 
higher in ORC groups regardless of the type of diversion (ileal conduit, p = 0.001, 
cutaneous ureterostomy, p = 0.025) [10]. 
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31.4 Laparoscopic vs. Open Cystectomy Outcomes 


Haber evaluated the outcomes of these two techniques with a focus on perioperative 
outcomes and associated morbidity [11]. Of the 54 patients, 17 underwent a pure 
laparoscopic (group 1, 8 conduit and 9 neobladder) and 37 underwent an open- 
assisted laparoscopic (group 2, 18 conduit and 19 neobladder) procedure [11]. No 
significant differences were noted between the groups in patient age, comorbidities, 
or pathologic stage of malignancy [11]. Group 2 was superior with regard to opera- 
tive time, blood loss, transfusion rate, time to oral intake, time to ambulation, and 
postoperative complications (p < 0.05 for all comparisons) [11]. Anastomotic leak, 
bowel obstruction, or sepsis requiring reexploration developed in 5 patients (29%) 
in group 1 and 4 patients (11%) in group 2. A “learning curve” was observed for 
both procedures, but it was particularly steep for the pure laparoscopic technique, 
and this approach was eventually abandoned [11]. 


31.5 Robotic Cystectomy vs. Laparoscopic 
Cystectomy Outcomes 


Tesishima evaluated perioperative outcomes in initial experiences of robot-assisted 
laparoscopic radical cystectomy (RARC) in comparison with those of laparoscopic 
radical cystectomy (LRC) for muscle-invasive or high-risk non-muscle-invasive 
bladder cancer [12]. Robot-assisted procedures were completed in all cases without 
conversion to open surgery [12]. The median time of pneumoperitoneum was 
252 min, and the median blood loss was 340 ml [12]. No severe complications were 
observed. Perioperative outcomes did not significantly differ between RARC and 
LRC [12]. Although two cases of troubles in uretero-conduit anastomosis sites were 
observed after LRC, no patients experienced postoperative complication related to 
urinary diversion after RARC [12]. 


31.6 Recurrence After Open and Robotic Radical Cystectomy 


The median follow-up time for patients without recurrence was 30 months (inter- 
quartile range [IQR] 5-72) for ORC and 23 months (IQR 9-48) for RARC (p = 0.6) 
[13]. Within 2 years of surgery, there was no large difference in the number of local 
recurrences between ORC and RARC patients (15/65 [23%] vs. 24/136 [18%]), and 
the distribution of local recurrences was similar between the two groups [13]. 
Similarly, the number of distant recurrences did not differ between the groups 
(26/73 [36%] vs. 43/147 [29%]). However, there were distinct patterns of distant 
recurrence [13]. Extrapelvic lymph node locations were more frequent for RARC 
than ORC (10/43 [23%] vs. 4/26 [15%]) [13]. Furthermore, peritoneal carcinoma- 
tosis was found in 9/43 (21%) RARC patients compared to 2/26 (8%) ORC 
patients [13]. 
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31.7 Robotic vs. Laparoscopic Radical Cystectomy 
in Elderly Patients 


Guillotreau compared the perioperative outcomes of laparoscopic/robotic radical 
cystectomy (LRRC) for urothelial cancer of bladder (UCB) between elderly 
(=70 years) and younger (<70 years) patients [14]. Ileal conduit-type diversion was 
favored in the older vs. younger group, 84% vs. 36%, respectively [14]. Overall 
conversion rate to open procedures was 4% in both groups [14]. Perioperative com- 
plication rate was not significantly different between the younger and older patients 
[14]. Positive margin rate was 5% in both groups [14]. The 5-year OS for older and 
younger patients was 75% and 87%, respectively (p = 0.03), and the 5-year CSS for 
the two groups was 51% and 54%, respectively (p = 0.7) [14]. 


31.8 Robotic vs. Laparoscopic High Extended Pelvic Lymph 
Node Dissection 


Desai described the robotic and laparoscopic technique and the short-term outcomes 
of high extended pelvic LND (PLND) up to the inferior mesenteric artery (IMA) 
during RC [15]. All 15 procedures were technically successful without need for 
conversion to open surgery [15]. Median operative time was 6.7 h, estimated blood 
loss was 500 ml, and three patients (21%) required blood transfusion. Median nodal 
yield in the entire cohort was 31 (range: 15-78) [15]. The IMA group had more 
nodes retrieved (median: 42.5) compared with the aortic bifurcation group (median: 
20.5) [15]. Histopathology confirmed nodal metastases in four patients (27%), 
including three patients in the IMA group and one patient in the aortic bifurcation 
group [15]. Perioperative complications were recorded in six cases (40%) [15]. 
During a median follow-up of 13 months, no patient developed local or systemic 
recurrence [15]. 


31.9 Open vs. Laparoscopic vs. Robotic Cystectomy 


Khan present comparative outcomes of open, laparoscopic and robotic-assisted 
radical cystectomy [16]. RARC took longer than LRC and ORC [16]. Patients were 
about 30 times more likely to have a transfusion if they had ORC than if they had 
RARC (p < 0.0001) and about eight times more likely to have a transfusion if they 
had LRC compared with RARC (p < 0.006) [16]. Patients were four times more 
likely to have a transfusion if they had ORC as compared with LRC (p < 0.007) 
[16]. Patients were four times more likely to have complications if they had ORC 
than RARC (p = 0.006) and about three times more likely to have complications 
with LRC than with RARC (p = 0.02) [16]. Hospital stay was mean 19 days after 
ORC, 16 days after LRC and 10 days after RARC [16]. 

Kim investigated oncological outcomes in patients with muscle-invasive bladder 
cancer who underwent open radical cystectomy (ORC), laparoscopic radical 
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cystectomy (LRC), or robot-assisted radical cystectomy (RARC) [17]. The median 
patient age for ORC, LRC, and RARC groups was 68.0 (interquartile range [IQR]: 
60.0-73.0), 65.0 (IQR: 62.8-74.0), and 61.5 (IQR: 54.8-72.0) years, respectively 
(p = 0.017), and the median follow-up duration was 27.9 (IQR: 14.7-47.9), 28.8 
(IQR: 15.7-41.8), and 32.0 (IQR: 15.5-45.4) months, respectively (p = 0.955) [17]. 
There was no significant difference in RFS, CSS, and OS according to the surgical 
approach (p = 0.253, p = 0.431, and p = 0.527, respectively) [17]. Subgroup analysis 
revealed that RFS, CSS, and OS were not significantly different in both subgroups 
with stage <pT2 or >pT3 [17]. Multivariable Cox regression analyses showed that 
the surgical approach was not a significant predictor of RFS, CSS, and OS [17]. 

Matsumoto compared the perioperative outcomes of patients with bladder cancer 
according to three different procedures: robot-assisted laparoscopic radical cystec- 
tomy (RALC), laparoscopic radical cystectomy (LRC), and open radical cystec- 
tomy (ORC) [18]. EBL was less for RALC than for other procedures (p = 0.0004). 
No blood transfusions were performed for RALC, but ORC required significant 
blood transfusions (p = 0.003) [18]. Operative time, laparoscopic time, intraopera- 
tive anesthesia, and postoperative anesthesia did not differ among the groups. High- 
grade adverse events were only seen for ORC [18]. 
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32.1 Research Methods 


A systematic review relating to muscle invasive bladder cancer and prostate sparing 
cystectomy was conducted. This was to identify whether prostate sparing cystec- 
tomy has a role in this cohort. The search strategy aimed to identify all references 
related to bladder cancer AND muscle invasive disease AND radical cystectomy 
AND prostate sparing. Search terms used were as follows: (Bladder cancer) AND 
(muscle invasive disease) AND (prostate preservation). The following databases 
were screened from 1989 to June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMed 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
muscle invasive bladder cancer and prostate preservation. Papers were included if 
published after 1984 and had to be in English. Studies that did not conform to this 
were excluded. Only primary research was included (Fig. 32.1). 

Abstracts were independently screened for eligibility by two reviewers and dis- 
agreements resolved through discussion or third party opinion. Agreement level was 
calculated using Cohen’s Kappa to test the intercoder reliability of this screening 
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e Papers excluded as not 
related to search terms 
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e Studies excluded with 
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2 reviewers (n=139 ) 


Potentially relevant studies 
identified through other sources & 
independently screened by 2 
reviewers (n=0) 


Potentially relevant studies to be 


included in the systematic review 
for analysis (n=24) 


Fig.32.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 


process. Cohens’ Kappa allows comparison of inter-rater reliability between papers 
using relative observed agreement. This also takes account of the comparison occur- 
ring by chance. The first reviewer agreed all 24 papers to be included, the second, 
agreed on 24. 

Data extraction was piloted by the researcher and amended in consultation with 
the research team (author and two academic supervisors). Data collected included 
authors, year and country of publication, study aims, setting, intervention aims, 
number of participants, study design, intervention components and delivery meth- 
ods, comparison groups and outcome measures, notes and follow-up questions for 
the authors. Studies were quality assessed using the PRISMA criteria for ran- 
domised controlled trials, Mays et al. [1, 2] for the action research and qualitative 
studies and the Critical Skills Appraisal programme for cohort studies. This was 
also applied to randomised controlled trials and qualitative studies. 

The search identified 139 papers (Fig. 32.1). Twenty-four mapped to the 
search terms and eligibility criteria. The current systematic reviews were exam- 
ined to gain further knowledge about the subject. One hundred and thirty-nine 
papers were excluded due to not conforming to eligibility criteria or adding to the 
evidence. Of the 24 papers left, relevant abstracts were identified and the full 
papers obtained (all of which were in English), to quality assure against search 
criteria. There was considerable heterogeneity of design among the included 
studies therefore a narrative review of the evidence was undertaken. There was 
significant heterogeneity within studies, including clinical topic, numbers, out- 
comes, as a result a narrative review was thought to be best. There were 24 cohort 
studies, with a moderate level of evidence and no RCTS. These were from a 
range of countries with minimal loss to follow-up. All participants were identi- 
fied appropriately. 
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32.2 Systematic Review: Results 
32.2.1 A Modification of Technique: Prostate Sparing Cystectomy 


Rivas introduced a modified technique of laparoscopic radical cystectomy in which 
the prostatic capsule is spared in bladder cancer [3]. This study includes 20 patients 
selected by clinical analysis and imaging criteria operated on using laparoscopic 
radical cystectomy with prostate capsule sparing [3]. No patient had bladder cancer 
recurrence [3]. Only one patient died of disease progression, as the pathological 
findings was a pT3 pN1 Mx [3]. No patients had prostate cancer recurrence [3]. 
Satisfactory daytime and night-time continence was achieved [3]. Ninety percent of 
patients have sexual function preserved [3]. 

Colombo evaluated oncologic and functional outcomes of three different surgi- 
cal procedures of nerve-sparing radical cystectomy (NS-RC): nerve-sparing cysto- 
vesicle prostatectomy (NS-CVP), capsule-sparing cystectomy (CS-C) and 
seminal-sparing cysto-prostatectomy (SS-CP) [4]. Overall, 90 patients underwent 
NS-RC, 35 (38.9%) of whom received a NS-CVP, while 36 (40%) and 19 (21.1%) 
underwent capsule CS-C and SS-CP, respectively [4]. No difference was registered 
comparing oncologic outcomes of the three different techniques; however, two local 
recurrences after CS-C were attributed to the surgical technique [4]. Complete post- 
operative daytime and night-time urinary continence (UC) at 24 and 48 months was 
achieved in 94.4% and 74.4% and in 88.8% and 84.4% of cases, respectively [4]. 
CS-C showed both the best UC and sexual function preservation rate at early fol- 
low-up (24 months) [4]. Overall, a satisfactory post-operative erectile function 
(IIEF-5 >22) was proved in 57 (68.6%) and 54 (65.0%) patients at 24 and 48 months, 
respectively [4]. Significant difference was found when comparing sexual function 
preservation rate of NS-CVP (28.5%) to that of CS-C (91.6%) and SS-CP 
(84.2%) [4]. 


32.2.2 Seminal Sparing Cystectomy 


Muto demonstrated the oncologic and functional results of seminal-sparing cystec- 
tomy (SSC) in with bladder cancer (BC) and to describe the evolution of our surgi- 
cal technique over a 20-year period [5]. After a mean follow-up of 102 months, 81 
patients (89%) were alive, and 10 patients (11%) had died (8 of disease progression) 
[5]. Early and late complication rates were 25% and 24%, respectively [5]. Complete 
daytime continence was obtained in 87 patients (95.6%), and night-time continence 
was achieved in 34 patients (37%) [5]. In the ICP group, stricture of the prostatic 
fossa affected 7 patients (11%), whereas no neobladder-urethral anastomosis stric- 
ture was noticed in the EIUA group. Normal erectile function was preserved in 87 
patients (95.6%) [5]. 

Botto evaluated the oncological outcome and functional results of prostate- 
sparing cystectomy (PSC), proposed for treating bladder cancer, used since 
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1999 in our institution in an attempt to preserve male sexuality and to increase 
continence after cystectomy [6]. Eight patients were excluded from PSC because 
they had TCC (seven) or prostate adenocarcinoma (one) [6]. After a mean fol- 
low-up of 26 months, seven patients (21%) had a recurrence; one developed a 
local recurrence, there were widespread metastases in six (18%), and five had 
histologically confirmed organ-confined tumour (T1-2NOMO) [6]. Rates for day- 
time and night-time continence were 90% and 85%, and in 29 patients potency 
was unchanged [6]. 

Ong reviewed the functional and oncologic outcomes of seminal vesicle and 
prostate capsule sparing cystectomy combined with ileal orthotopic bladder substi- 
tution [7]. At 6 months 25 of the 30 evaluable patients (83%) had daytime conti- 
nence and 13 of 30 (43%) had nighttime continence [7]. At last followup (median 
18 months) 27 of 29 evaluable patients (93%) had daytime continence and 19 of 29 
(66%) had nighttime continence [7]. In terms of postoperative potency 15 of 19 
evaluable patients (79%) remained potent, 9 with oral medications [7]. There was 
pelvic recurrence in | patient (3%), distant metastases developed in 4 (13%) and 1 
(3%) died of metastatic transitional cell carcinoma [7]. 


32.2.3 Oncological Outcomes of Prostate Sparing Cystectomy 


Voskuilen assessed long-term functional and oncologic outcomes of prostate 
sparing cystectomy (PSC) as a sexuality-preserving alternative to radical sur- 
gery [8]. One hundred and eighty-five patients (cTa-3NOMO) with a mean age of 
57 years were included [8]. Five-year OS was 71% and 5-year cumulative inci- 
dence of recurrence was 31% [8]. Twenty patients (10.8%) had a loco-regional 
recurrence, two recurrences were in the PU [8]. During follow-up, prostate can- 
cer was detected in six patients (3.2%) [8]. Erectile function was preserved in 
86.1% of patients, complete daytime and nighttime continence in 95.6% and 
70.2%, respectively [8]. 

Horenblas reported the initial results of modified cystectomy in males and 
females meant to preserve all sexual function, called sexuality preserving cys- 
tectomy and neobladder [9]. Ten males and 3 females 38 to 71 years old were 
enrolled in this protocol [9]. Two patients died of widespread metastasis with- 
out local recurrence [9]. In 1 case prostate cancer developed 5 years after sexu- 
ality preserving cystectomy and neobladder, which was treated with external 
radiation therapy [9]. Erection was normal in 7 men with antegrade ejaculation 
in 5 and vaginal lubrication was reported to be normal in all women [9]. 
Daytime continence was achieved in 9 of the 10 males and 2 of the 3 females, 
while nighttime continence was achieved in 7 and 2, respectively [9]. One 
woman and 3 men perform intermittent catheterization because of post-void 
residual urine after voiding [9]. Postoperatively a vaginal fistula and ureteral 
stenosis developed in 1 case each [9]. 
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32.2.4 Risk of Prostate/Urothelial Cancer in Prostate 
Sparing Cystectomy 


Weizer evaluated the risk of urothelial and prostate cancer undergoing radical cys- 
toprostatectomy [10]. Fifty-seven percent had cancer involving the prostate at radi- 
cal cystoprostatectomy [10]. There were 9 patients (26%) with urothelial carcinoma 
involving the prostate; only prostatic urethral biopsy identified these patients before 
radical cystoprostatectomy [10]. Prostate adenocarcinoma was evident in 16 of 35 
(47%) patients, with a majority involving the prostate peripheral zone/capsule 
(43%) [10]. There were 4 patients (11%) who had clinically significant prostate 
cancer (Gleason sum >6 or tumour volume >0.5 cm) [10]. Patients with prostate 
cancer were significantly older than patients without prostate cancer (p = 0.01) [10]. 

Nieuwenhuijzen describes the functional outcome on erectile function, conti- 
nence and voiding, and local and distant cancer recurrence rates in 44 patients after 
sexuality preserving cystectomy and neobladder (prostate sparing cystectomy) [11]. 
Thirteen (30%) patients died of cancer [11]. All 13 experienced widespread disease, 
which was combined with a pelvic recurrence (pelvic recurrence rate 6.9%) in 3 
[11]. The 3-year survival according to pathological stage was 86% for pT2NO or 
lower, 63% pT3NO0 and 39% for node positive tumours (any T/N positive) [11]. 
Prostate cancer was diagnosed in | patient 5 years after treatment, and recurrent 
carcinoma in situ in the prostatic urethra in a different patient [11]. 

Komyakov determined the incidence of spreading bladder transitional cell carci- 
noma and primary adenocarcinoma to the prostate in patients with bladder cancer 
undergoing radical cystectomy [12]. The spread of transitional cell cancer of the 
bladder to the prostate occurred in 50 (15.2%) patients [12]. Twelve (3.6%) patients 
were found to have primary prostate adenocarcinoma. Clinically significant prostate 
cancer was diagnosed in 4 (33.3%) patients [12]. 

Ruffion estimated the frequency and characteristics of prostatic lesions discov- 
ered incidentally in radical cystoprostatectomy specimens and determine detection 
factors of prostate cancer preoperatively [13]. The overall incidence of prostate can- 
cer discovered incidentally in radical cystoprostatectomy specimens was 51%, of 
which 29% were microcancers (volume less than 0.5 cm) and 22% were signifi- 
cantly larger (volume 0.5 cm? or more) [13]. The mean Gleason score was 6. Of the 
tumours, 24% could be considered “clinically nonsignificant” (less than 0.5 cm? and 
Gleason score less than 7) [13]. The mean preoperative PSA level was 4.13 + 1.36 ng/ 
ml. Of 66 patients with a PSA level of less than 4 ng/ml (mean PSA 1.5 + 0.8) and 
a normal digital rectal examination before surgery, 50% had prostate cancer, of 
which 69% were microcancers [13]. 

Abdelhady reviewed the incidence, histopathological features and clinical out- 
comes of patients with incidental prostate cancer found in radical cystoprostatec- 
tomy (RCP) specimens excised for bladder cancer, to determine if these cancers 
affected the follow-up strategy and if prostate-sparing cystectomy would be appro- 
priate for these patients [14]. In all, 217 men had RCP for TCC; 13 were excluded 
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from the study due to a preoperative diagnosis or clinical suspicion of prostate can- 
cer, and 58 (28%) were found to have incidental prostate cancer [14]. Of these 
prostate cancers, 20% were of Gleason score >7 and two patients developed local 
and metastatic prostate cancer recurrences [14]. 

Gakis analysed retrospectively the clinicopathological features of incidental 
prostate cancer in patients undergoing radical cystoprostatovesiculectomy (RCP) 
for invasive bladder cancer, as recent studies suggest that prostatic apex-sparing 
surgery in patients undergoing RCP improves urinary continence and erectile func- 
tion after surgery, but in those with incidental prostate cancer, leaving the apical 
region endangers the oncological outcome [15]. Of the 95 patients, 26 had inciden- 
tal prostate cancer (mean age 68 years, range 53-80) on definitive histological 
examination [15]. Involvement of the apex was histologically confirmed in seven of 
the 26 patients (27%), including four with significant prostate cancer (p = 0.039) 
[15]. Preserving the apex of the prostate to decrease morbidity after RCP carried a 
7.3% risk (7 of 95 patients) of leaving significant cancer in the residual prostatic 
tissue [15]. 


32.2.5 Functional Outcomes Post Prostate Sparing Cystectomy 


Nour assessed the functional results and to evaluate the oncological outcome after 
PSC, to judge the value of this technique [16]. The final functional results were 
assessed at 1 year, with daytime continence achieved in 22 patients (95%) and noc- 
turnal leak in four (13%) [16]. At 1 year, 18 patients (83%) reported having erec- 
tions on sexual stimulation. The median follow-up was 43 months, with an overall 
incidence of recurrence of 30% and a median time to metastasis of 30 months [16]. 
At 36 months, the overall survival rate was 81%, with a tumour-free survival rate of 
70% [16]. 

Meinhardt assessed the sexual functions in patients in need of a cystectomy [17]. 
Storage and voiding strongly resembled the patterns reported in neobladder patients 
with the anastomosis directly to the urethra [17]. Four of the 24 males needed to 
perform clean intermittent catheterisation (CIC) [17]. All but one patient had day- 
time continence [17]. Three patients needed a pad at night [17]. Five patients had 
erectile dysfunction, of whom two responded well to sildenafil treatment, one had 
good rigiscan measured nightly erectile function and one had poor erections prior to 
the operation [17]. Half of the patients had antegrade ejaculation, two patients 
reported sometimes antegrade and sometimes retrograde ejaculation [17]. 

Sébe evaluate cystectomy with preservation of the prostate in the treatment of 
bladder tumours [18]. The morbidity is not worsened [18]. The functional results 
were globally improved, especially in terms of erectile function [18]. In terms of 
cancer control, local recurrences were not more frequent, but metastatic recurrence 
rates appeared to be higher [18]. 

Complete daytime and night-time continence was achieved in 95.3% and 74.4%, 
respectively [11]. Incontinence during day and night could be managed by 1 pad per 
day/night in 4.7% and 20.9%, respectively, while 4.7% needed more than 1 pad per 
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night [11]. Erectile function could be determined in 40 patients, and potency was 
maintained in 77.5%, impaired in 12.5% and absent in 10% [11]. 

Chen compared health-related quality of life and oncological and functional out- 
comes on erectile function, continence, and voiding function among bladder patients 
who underwent orthotopic neobladder reconstruction after prostate-sparing cystec- 
tomy (PSC) and conventional radical cystoprostatectomy (CRC) [19]. There were 
better physical and social functioning scales, less fatigue symptoms, better IEF (16 
versus 3.7, p = 0.01), and less self-catheterization rate (33% versus 89%, p = 0.006) 
in the PSC group [19]. The oncologic outcomes were the same between two 
groups [19]. 


32.2.6 Erectile Function after Prostate Sparing Cystectomy 


Davila reviewed the long-term results in patients treated with either total or partial 
prostate-sparing cystectomy (TPSC or PASC), focusing on erectile function (EF), 
as en-bloc radical cystectomy (RC) with or without urethrectomy has been the 
method of choice for managing invasive bladder carcinoma, but has inherent risks 
of subsequent urinary incontinence and erectile dysfunction, with a marked effect 
on quality of life, especially in younger patients [20]. The EF domain score was 20 
after PASC and 30 after TPSC; mild to moderate ED in the PASC group vs. normal 
erectile function in the TPSC group [20]. After transurethral resection of the bladder 
tumours (TURBT) 10 of 14 in the PASC group were T1 or T2a, and in the TPSC 
group, five of six were T2a and one patient was T2b [20]. From the cystectomy 
specimen, in the PASC group eight were understaged compared with the TURBT 
specimen (T2b/T4a vs. T1/T2a), while in the TPSC group there was understaging 
two (T3a vs. T2a/T2b); this was significantly different (p < 0.05) [20]. There was 
recurrence of urothelial carcinoma in 1 of 15 and 1 of 6 after PASC and TPSC, 
respectively [20]. 

Terrone described the original surgical technique of supra-ampullar cystectomy 
associated with ileal neobladder [21]. Out of 28 patients 6 died of bladder cancer 
(all with metastases, 2 also with local recurrence); 4 out of the 22 patients who were 
free of disease at follow-up died of other causes [21]. Potency was preserved in 26 
patients (92.8%), reporting satisfactory sexual intercourses; 15 patients (53.5%) 
also maintained antegrade ejaculation allowing procreation in 3 cases [21]. In one 
patient the orthotopic neobladder according to Camey I was converted into an ileal 
conduit because of the excessive capacity of the reservoir, high post-void residual 
and recurrent pyelonephritis [21]. Of the remaining 27 patients 16 showed both 
daytime and nighttime urinary continence (average interval between micturi- 
tions = 3 h), 6 were continent during the day and 5 performed self-intermittent 
catheterization [21]. 

Salen presented a novel technique of radical cystectomy with preservation of the vas 
deferens only is described aimed at preservation of sexual function [22]. There was no 
mortality [22]. All patients were free of the disease (no local or distant recurrence) at 
the last follow-up [22]. All patients reported adequate sexual function with normal 
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erections and satisfactory intercourse similar to that reported before surgery [22]. Two 
patients maintained antegrade ejaculation allowing procreation in one case [22]. 

Thorstenson describes the functional outcome after cystectomy with a prostatic 
capsule- and seminal-sparing approach [23]. During the follow-up period (mean 
72 months, range 33-129) five patients developed metastases and died of bladder 
cancer [23]. Four men were diagnosed with concomitant prostate cancer [23]. 
Complete day-time continence was reported in 17/20 (85%) patients [23]. Complete 
nocturnal continence was seen in 10/20 (50%) men [23]. A total of 20/21 (95%) 
were sexually active following prostate-sparing cystectomy [23]. 


32.2.7 Post-operative Complications After Prostate 
Sparing Cystectomy 


Gou reviewed laparoscopic radical cystectomy with preservation of the neurovascu- 
lar bundles and partial prostate for the treatment of bladder cancer [24]. All patients 
underwent laparoscopic resection without requiring a traditional open procedure 
[24]. After removal of the urinary catheter, all patients had a daytime urinary conti- 
nence; six had a short period of night-time urinary incontinence [24]. Most patients 
reported a strong desire for sexual activity and were able to complete sexual inter- 
course without auxiliary measures at 3 months postoperatively [24]. Grade-3 compli- 
cations developed in 2 patients graded by the classification of Clavien system [24]. 
One patient was diagnosed with pelvic recurrence 16 months postoperatively [24]. 

Dall’ Oglio reported orthotopic ileal neobladder after radical cystectomy with 
prostatic adenomectomy with regard to urinary continence, sexual outcome and dis- 
ease control [25]. Daytime and nighttime urinary continence after 48 h was 47 and 
14%, respectively [25]. After 2, 6 and 12 months, these rates were 74% and 16%, 
85% and 26%, and 94% and 31%, respectively [25]. Sexual intercourse was achieved 
in 69% of patients [25]. Overall survival rate was 68%, and cancer-specific survival 
rate was 73% [25]. Overall survival rates according to pathologic stage for pTO, 
pT1, pT2 and pT3 were 100%, 60%, 71% and 57%, and cancer-specific survival 
were 100%, 80%, 71% and 57%, respectively [25]. 

Akbulut reported with robot-assisted laparoscopic neurovascular bundle (NVB) 
sparing radical cystoprostatectomy (RALRC), bilateral extended lymph node dis- 
section (BELND) with intracorporeal Studer pouch construction for invasive blad- 
der cancer [26]. Surgical margins were negative in all patients [26]. Postoperative 
pathologic stages were: pT(0) (n = 2), pT(1) (n= 1), pT(2a) (n = 2), pT(2b) (n = 2), 
pT(a) (n = 4), and pT(4a) (n = 1) [26]. Positive LNs and incidental prostate cancer 
were detected in five and three patients, respectively [26]. Perioperative death rate 
was zero. Right external iliac vein injury occurred in one patient during the perfor- 
mance of BELND; surgery was converted to an open procedure and the injury was 
repaired [26]. Colonic fistula developed in one patient at postoperative day 40; the 
patient died from cardiac disease at day 60 [26]. At a mean follow-up of 
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7.1 + 2.3 months, three patients died from metastatic disease [26]. Of the available 
seven patients, six were fully continent and one had mild daytime incontinence [26]. 


32.2.8 Grey Literature Relating to Systematic Review 


There are a limited number of studies addressing prostate capsule or prostate spar- 
ing cystectomy [27]. All are retrospective, non-comparative and not uniform in 
terms of patient selection and technique [27]. Long-term follow-up is lacking [27]. 
The incidence of synchronous and or metachronous prostate cancer and TCC of the 
prostatic urethra is lower than that found in conventional cystoprostatectomy [27]. 
This is likely due to pre-operative patient selection, restricting the procedure to 
those with no evidence of prostatic involvement by either disease[27]. The local 
recurrence rate is 5%, comparable to standard cystoprostatectomy [27]. Recurrence 
free and overall survival rates are comparable [27]. 

Hautmann conducted a systematic review [28]. Although a local recurrence rate 
of 7 of 252 patients is to be expected in this combined series the distant failure rate 
of 34 of 252 patients is at least twice as high as expected for the given series of 
superficial or organ-confined TCC [28]. The observed distant failure rate of 
sexuality-preserving cystectomy in this potentially lethal disease is more than 5% 
higher as compared with standard radical cystectomy [28]. The precise underlying 
mechanism of this unexpected pattern of failure following sexuality-sparing cystec- 
tomy is not fully understood [28]. Furthermore, surgeons considering procedures 
that preserve a portion of the prostatic urethra, the prostatic capsule, or the entire 
prostate should recognize a 6% risk of significant prostatic cancer in any residual 
tissue, and the potential risk of urethral tumor involvement with TCC [28]. Daytime 
continence following radical versus sexuality-sparing cystectomy is identical [28]. 
The continuous intermittent catheterization rate following sexuality-sparing cystec- 
tomy, however, seems to be higher than after standard cystectomy [28]. The only 
advantage sexuality-preserving cystectomy has is indeed preservation of these func- 
tions in a much higher percentage than following standard or nerve-sparing cystec- 
tomy [28]. This is at the cost of radicality, however, and results in a 10-15% higher 
oncologic failure rate [28]. 
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33.1 Research Methods 


A systematic review relating to muscle invasive bladder cancer and nerve sparing 
cystoprostatectomy was conducted. The search strategy aimed to identify all refer- 
ences related to bladder cancer AND muscle invasive disease AND radical cystec- 
tomy AND nerve sparing. Search terms used were as follows: (Bladder cancer) 
AND (muscle invasive disease) AND (nerve sparing). The following databases were 
screened from 1989 to June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMed 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
muscle invasive bladder cancer and nerve sparing. Papers were included if pub- 
lished after 1984 and had to be in English. Studies that did not conform to this were 
excluded. Only primary research was included (Fig. 33.1). 

Abstracts were independently screened for eligibility by two reviewers and dis- 
agreements resolved through discussion or third party opinion. Agreement level was 
calculated using Cohen’s Kappa to test the intercoder reliability of this screening 
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Potentially relevant studies to be 
included in the systamtic review 


e Potentially relevant studies natn) 


identified through 
database searching and 
their titles & abstracts 
independently screened by 


e Papers excluded as not 
related to search terms 
(n=0) 


e Studies excluded with 
reasons; either duplicates, 
not conforming to 

eligibility criteria (nN=139) 


2 reviewers (n=150 ) 


Potentially relevant studies 
identified through other sources & 
independently screened by 2 
reviewers (n=0) 


Potentially relevant studies to be 
included in the systematic review 
for analysis (n=11) 


Fig. 33.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 


process. Cohens’ Kappa allows comparison of inter-rater reliability between papers 
using relative observed agreement. This also takes account of the comparison occur- 
ring by chance. The first reviewer agreed all 11 papers to be included, the second, 
agreed on 11. 

Data extraction was piloted by the researcher and amended in consultation with 
the research team (author and two academic supervisors). Data collected included 
authors, year and country of publication, study aims, setting, intervention aims, 
number of participants, study design, intervention components and delivery meth- 
ods, comparison groups and outcome measures, notes and follow-up questions for 
the authors. Studies were quality assessed using the PRISMA criteria for ran- 
domised controlled trials, Mays et al. [1, 2] for the action research and qualitative 
studies and the Critical Skills Appraisal programme for cohort studies. This was 
also applied to randomised controlled trials and qualitative studies. 

The search identified 139 papers (Fig. 33.1). Eleven of 139 mapped to the search 
terms and eligibility criteria. The current systematic reviews were examined to gain 
further knowledge about the subject. One hundred and thirty-nine papers were 
excluded due to not conforming to eligibility criteria or adding to the evidence. Of 
the 11 papers left, relevant abstracts were identified and the full papers obtained (all 
of which were in English), to quality assure against search criteria. There was con- 
siderable heterogeneity of design among the included studies therefore a narrative 
review of the evidence was undertaken. There was significant heterogeneity within 
studies, including clinical topic, numbers, outcomes, as a result a narrative review 
was thought to be best. There were 9 cohort studies, with a moderate level of evi- 
dence and two trials with a good level of evidence. These were from a range of 
countries with minimal loss to follow-up. All participants were identified 
appropriately. 
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33.2 Outcomes of Nerve-Sparing in Radical Cystectomy 


Saad evaluated oncological and functional outcomes of nerve sparing cystoprosta- 
tectomy (NSCP) [3]. The 5-year cancer-specific survival was 90% for the PCSC 
group and 78% for the NSCP group (p = 0.055) [3]. Thirteen percent and 21% 
patients had Clavien >II complications in the PCSC and NSCP groups, respec- 
tively (p = 0.2) [3]. At 3 months after surgery, 54 (90%) and 24 (51%) patients 
reported full recovery of daytime urinary continence in the PCSC and NSCP groups, 
respectively (p < 0.001); and for erectile function recovery, 32 (53%) and four (9%) 
patients in the PCSC group and in the NSCP group were respectively potent without 
any treatment (p < 0.001) [3]. 

Schoenberg reviewed this technique to ascertain survival and local recurrence 
rates [4]. The disease-specific 10-year survival rate for all stages of bladder cancer 
treated was 69% and the 10-year survival rate free of local recurrence was 94% [4]. 
Recovery of sexual function following nerve sparing cystectomy correlated with 
patient age: 62% in men 40—49 years old, 47% in men 50-59 years old, 43% in men 
60-69 years old and 20% in men 70-79 years old [4]. 

Brendler examined 76 men underwent nerve-sparing radical cystoprostatectomy 
[5]. Of the 76 patients 2 (2.6%) had positive surgical margins (dome of the bladder 
and left ureter) and neither had positive margins at the site of nerve-sparing modifi- 
cations [5]. Of 3 patients (3.9%) who had local recurrence none had positive surgi- 
cal margins [5]. The 5-year actuarial local recurrence rate is 7.5%. Thirteen of 76 
patients (17%) died of transitional cell carcinoma and 7 (9%) died of other causes, 
while 53 (70%) are alive without evidence of disease [5]. The 5-year actuarial sur- 
vival rates are 64% over-all, 68% without disease and 78% disease-specific [5]. 


33.3 Post-operative Complications in Nerve 
Sparing Prostatectomy 


Nyame described outcomes of robotic-assisted nerve-sparing cystoprostatectomy 
with prostatic apex preservation and orthotopic ileal conduit urinary diversion in 
young men undergoing robotic-assisted radical cystectomy (RARC) for the man- 
agement of urothelial carcinoma [6]. Two patients experienced grade II complica- 
tions postoperatively [6]. Pathologic assessment demonstrated negative surgical 
margins in all 3 cases [6]. With mean follow-up time of 28.2 months, 2 out of 3 
patients are free from disease recurrence [6]. All patients report daytime urinary 
continence with no pad usage and potency without the need for phosphodiesterase-5 
inhibitors [6]. 

Menon developed a technique of nerve-sparing robot-assisted radical cystopros- 
tatectomy (RRCP) in muscle invasive bladder cancer [7]. RRCP was carried out in 
14 men and three women by the primary surgeon (M.M.) [7]. The form of urinary 
reconstruction was ileal conduit in three, a W-pouch with a serosal-lined tunnel in 
10, a double-chimney or a T-pouch with a serosal-lined tunnel in two each [7]. The 
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mean blood loss was <150 ml [7]. The number of lymph nodes removed was 4-27, 
with one patient having N1 disease. The margins of resection were free of tumour 
in all patients [7]. 


33.4 Radical Cystectomy and Nerve Sparing in Women 


Bhatta Dhar describes a surgical technique of cystectomy and orthotopic urinary 
diversion in female patients [8]. An improved understanding of the anatomic neuro- 
vascular and fascial planes related to the rhabdosphincter has identified elements 
needed for orthotopic diversion in female patients [8]. The technique of en bloc 
anterior exenteration includes the anterior portion of the vagina; however, preserva- 
tion of the rhabdosphincter and its autonomic nerve supply necessitates specific 
modifications of the standard operation [8]. 

Stenzl developed refinements for cystectomy and subsequent intestine to urethra 
anastomosis to improve outcomes in women with anterior exenteration and ortho- 
topic neobladder to the urethra [9]. Optimal postoperative results may be obtained 
by preserving the entire lateral vaginal walls, performing nerve sparing dissection 
of the bladder neck and proximal urethra, removing 1 cm [9]. Proximal urethra en 
bloc with the cystectomy specimen and using additional attachments of the anasto- 
mosed intestinal pouch to surrounding pelvic structures [9]. Patients achieved day 
and night continence after 6 months, mean pouch volume was 580 cc (range 
450-750) and residual volumes ranged from 0 to 150 cc. No tumour recurred after 
6-17 months [9]. 


33.5 Nerve Sparing in Either Gender 


Lane reported the technique and early outcomes of nerve-sparing laparoscopic radi- 
cal cystectomy with continent orthotopic ileal neobladder in selected male and 
female patients with bladder cancer [10]. No patient required blood transfusion, and 
one had a postoperative complication [10]. All patients were free of recurrence at a 
median follow-up of 30 months [10]. At 12 months, nocturnal and daytime conti- 
nence was preserved in 100% and 75% of patients, respectively [10]. Sexual func- 
tion was preserved in the female patient and 2 of the 4 male patients [10]. 


33.6 Nerve Sparing Radical Cystectomy and Impact 
on Continence 


Furrer analysed urinary continence after radical cystectomy (RC) and orthotopic 
bladder substitution (OBS) with attempted nerve-sparing (NS) status [11]. Of 180 
patients, attempted NS status was 0 in 24 (13%), unilateral in 100 (56%), and bilat- 
eral in 56 (31%) [11]. One hundred and sixty (89%) patients were continent during 
daytime and 124 (69%) during night-time [11]. In multivariable analysis, any degree 
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of attempted NS was significantly associated with daytime continence (odds ratio 
[OR] 2.08, 95% confidence interval [CI] 1.05—4.11; p = 0.04) [11]. Correspondingly, 
any attempted NS was significantly associated with night-time continence (OR 
2.51, 95% CI 1.08-5.85; p = 0.03) [11]. Recovery of erectile function at 5 years was 
also significantly associated with attempted NS (p < 0.001) [11]. 

Kessler assessed factors influencing urinary continence and erectile function 
after radical cystoprostatectomy and ileal orthotopic bladder substitution [12]. In 
univariate analysis, attempted nerve sparing and age younger than 65 years were 
significantly associated with better daytime (p = 0.002 and p = 0.007, respectively) 
and night-time continence (p = 0.036 and p = 0.005, respectively) [12]. In multivari- 
ate analysis the rate of daytime continence was significantly higher in patients with 
attempted nerve sparing (hazards ratio [HR] 1.4, 95% confidence interval [CI] 
1.05-1.87) and night-time continence was significantly better in patients younger 
than 65 years (HR 1.39, 95% CI 1.07-1.8) [12]. Daytime continence was signifi- 
cantly better (p < 0.0001) and achieved more quickly than night-time continence 
(p < 0.0001) [12]. The time to daytime continence was shorter with attempted nerve 
sparing (p = 0.012) [12]. In multivariate analysis erectile function recovered signifi- 
cantly more often with attempted nerve sparing (HR 2.59, 95% CI 1.24-5.39) and 
in those younger than 65 years (HR 2.98, 95% CI 1.83-4.85) [12]. 


33.7 Nerve Sparing Cystectomy and Impact 
on Orthotopic Neobladder 


Asgari compared the erectile function after radical cystoprostatectomy (RCP) in 
either an ileal conduit urinary diversion or orthotropic ileal neobladder substitution 
[13]. Postoperatively the EF and SD domains deteriorated significantly in both 
groups, but in a small proportion submitted to ileal neobladder they gradually 
improved with time (p = 0.006) [13]. At 12-month postoperative period, 4 (9.8%) 
and 14 (35.0%) patients in ileal conduit and ileal neobladder groups were able to 
achieve erections hard enough for vaginal penetration and maintained their erection 
to completion of intercourse, respectively (p = 0.006) [13]. Among patients in the 
ileal conduit and ileal neobladder groups, additional 4 (9.8%) and 7 (17.1%) patients 
were able to get some erection, but were unable to maintain their erection to com- 
pletion of intercourse (p = 0.02) [13]. At 12-month follow up period 24.4% of the 
ileal conduit and 45.0% of the ileal neobladder patients rated their sexual desire 
very high or high (p = 0.01) [13]. 


33.8 Prostate Sparing vs. Nerve Sparing Cystectomy 


Prostate capsule sparing and nerve sparing cystectomies are alternative procedures 
for bladder cancer with decreased morbidity while achieving cancer control [14]. 
Urinary function at 12 months decreased by 13 and 28 points in the prostate capsule 
and nerve sparing groups, respectively (p = 0.10) [14]. Sexual function followed a 
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similar pattern (p = 0.06) [14]. There was no difference in recurrence-free, metasta- 
sis-free or overall survival (each p > 0.05). The rate of incidentally detected prostate 
cancer was similar (p = 0.15) [14]. 


33.9 Outcomes in Nerve Sparing Cystectomy 


Asimakopoulos describes nerve and seminal vesicle sparing robot-assisted radical 
cystectomy with an orthotopic neobladder with outcomes [15]. A global rate of 30% 
early and 32.5% late complications was observed [15]. However, the grade III or 
higher complication rate was low in both settings at 2.5% and 5%, respectively [15]. 
There was | cancer related death 23 months after surgery [15]. Of the 40 patients 30 
(75%) gained daytime continence (0 pad) within 1 month postoperatively [15]. The 
12-month nocturnal continence rate was 72.5% (29 of 40 patients). Mean preopera- 
tive ITEF-6 (International Index of Erectile Function-6) score was 24.4 [15]. Erectile 
function returned to normal, defined as an ITEF-6 score greater than 17, in 31 of 40 
patients (77.5%) within 3 months while 29 of 40 patients (72.5%) returned to the 
preoperative ITEF-6 score within 12 months [15]. 

Miyao examined recovery of sexual function (erectile function and frequency of 
sexual intercourse) over time after cystoprostatectomy [16]. Forty-nine consecutive 
patients with clinically localized prostate cancer and muscle-invasive bladder can- 
cer were treated [16]. The recovery rates of erectile function were 49% at 3 years 
and 79% at 5 years [16]. For recovery of sexual intercourse the rates were 36% at 
3 years and 57% at 5 years [16]. Multivariate analysis revealed that the preoperative 
NPT value was the only independent factor which significantly affected the recov- 
ery of erectile function [16]. 


33.10 Penile Rehabilitation in Cystoprostatectomy 


Mosbah compared early vs. late penile rehabilitation in patients with nerve-sparing 
(NS) radical cystoprostatectomy based on a prospective randomized trial [17]. At 
final evaluation, a significant improvement was found in the EF, the intercourse 
satisfaction and overall satisfaction domains (p = 0.02, 0.03, and 0.02, respectively) 
in group I compared with group II [17]. Regarding PDU findings, significant 
improvement in end-diastolic velocity was elicited in the early rehabilitation group 
compared with the pre-treatment value (p = 0.03) with no significant difference 
between both groups [17]. 

Haberman evaluated the effects on the potency of a bilateral cavernosal nerve- 
sparing approach to robot-assisted radical cystectomy (RARC) in a preoperatively 
potent population [18]. Postoperatively, 13 (45%) patients had documented erec- 
tions sufficient for penetration with or without the use of phosphodiesterase 5 
inhibitors [18]. Additional 6 (21%) were potent with intracavernosal injections 
(ICI), and the remaining 10 (34%) failed ICI usage, had on-going medical issues, 
or lost interest in sexual activity [18]. With univariate analysis, no significant 
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difference was found between those who recovered erections and those who did 
not on a wide range of demographic, operative, and perioperative factors, including 
age, comorbidities, operative time, or pathologic stage [18]. Despite neurovascular 
bundle preservation, there was no local cancer recurrence and no positive soft tis- 
sue margins [18]. 


33.11 High Risk Bladder Cancer and Nerve Sparing 
Radical Cystectomy 


Puppo reported the oncological and functional results of potency sparing cystec- 
tomy with intrafascial prostatectomy for high risk, superficial bladder cancer [19]. 
One patient died of disease progression and | died of an unrelated cause [19]. Of the 
37 patients 35 (95%) were free of tumour [19]. Daily continence was achieved in 36 
patients (97.2%) and night-time continence was achieved in 35 (95%) [19]. Two 
patients (5%) needed clean intermittent catheterization [19]. A total of 35 patients 
(95%) stated that they maintained erectile function, including 28 (76%) without oral 
drugs [19]. A significant decrease in the median International Index of Erectile 
Function score from baseline was noted 2 years after surgery (25 vs. 21) [19]. A 
total of 32 patients (86%) had an International Index of Erectile Function score of 
greater than 17 at 2 years after cystectomy [19]. 
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Robotic Radical Cystectomy and Lymph 34 
Node Dissection: What Are the New Ways 
Forward? 


Robotic radical cystectomy has developed significantly over the past 10 years, from 
extracorporeal stoma formation to intracorporeal stoma formation. However, the 
next question arises, as to how can advance lymph node dissections. 

With the increasing use of laparoscopic and robotic radical cystectomy (RARC), 
there are perceived concerns about the adequacy of lymph node dissection (LND) 
[1]. High extended LND during laparoscopic or robotic RARC is technically feasi- 
ble [2]. RARC with intra corporeal urinary diversion is feasible with acceptable 
oncological outcome and excellent lymph node count provided an extended LND is 
performed [3]. 

It has been demonstrated that a correct lymphadenectomy in radical surgery of 
bladder leads to an increase in disease specific survival; removing more lymph 
nodes prolongs survival [4]. Robotic surgery allows a correct dissection of all the 
tissue around the pelvic vessels and adequate dissection around vessels [5]. Extended 
lymph node dissection using the robotic platform has demonstrated comparable 
lymph node yield compared to the open approach, with no added morbidity [6]. 
Robot-assisted laparoscopic surgery is a safe and effective procedure with accept- 
able morbidity and good oncologic results from the viewpoint of LND, especially 
LND [5]. The robot-assisted LND is easily reproducible and simple to perform, 
achieving a good lymph node yield with low complication rate [7]. Findings from 
the prior year suggest that—in high-volume centres—lymph node dissection for 
urologic cancers is equivalent between open and minimally invasive techniques in 
lymph node yield and short-term to medium-term oncologic results. 

Adequate lymphadenectomy in the setting of radical cystectomy has been proven 
to be an independent predictor for disease-free survival in patients with muscle- 
invasive bladder cancer [8]. Robot-assisted radical cystectomy has evolved to 
become an accepted alternative to the standard open technique [8]. A robotic 
approach facilitates the mobilization of the iliac vessels and lymphatic package 
away from the pelvic wall, through an avascular plane that gives access to the obtu- 
rator nerve and the endopelvic lymphnodes without encountering the branches of 
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the internal iliac vessels [8]. LND and cystectomy can achieve acceptable oncologic 
results. The S model gives the surgeon greater access to the higher lymph node 
zones [9]. 

However to advance lymph node dissection in conjunction with robotic surgery, 
it is important to examine other cancers [10]. Preoperative lymphoscintigraphy is 
used to map the lymphatic drainage patterns and sentinel lymph nodes in patients 
with head and neck malignancy. It is often challenging to localise the lymph node 
sites accurately on planar imaging and hybrid SPECT/CT imaging improves accu- 
rate localization by reliably showing sentinel nodes relative to important anatomical 
structures [10]. During surgery, a portable Gamma camera, with adapted counter, 
can be used in place of a scintilation counter for intraoperative sentinel node local- 
ization by mapping on to presurgical SPECT/CT images [10]. This would be one 
method that would allow the surgeon to correctly identify cancer carrying nodes, as 
opposed to conducting an extended LND dissection [11]. This method of sentinel 
node biopsy has been examined in breast cancer and been found to avoid unneces- 
sary clearance. 

Non-sentinel nodes (non-SNs) are often taken during the Sentinel Node (SN) 
procedure. The total number of lymph nodes taken can vary and on occasions many 
are harvested which may cause morbidity. Taking non-SNs was of clinical signifi- 
cance in five cases where the SN was negative and the non-SN was positive. 
However, this involved taking and examining non-SNs which is expensive, time 
consuming and could lead to increase morbidity. 

The most recent development, especially with the Da Vinci Xi, is the novel use 
of near-infrared fluorescence (NIRF) imaging without contrast agents, like indocya- 
nine green, to identify areas of interest during robot-assisted laparoscopic surgery. 
This technique enabled more precise identification of important areas and success- 
ful completion of robotic surgery. If this technique is taken forward, it could poten- 
tially be used to identify areas of interest within the pelvis when conducting a 
cystectomy. 

In conclusion, surgical skills and technique are still key to reducing morbidity 
from lymph node dissection. However, other developments in the field such as sen- 
tinel node biopsy and use of indocyannine green can take this further forward. 
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35.1 Research Methods 


A systematic review relating to muscle invasive bladder cancer, robotic cystectomy 
and lymphadenectomy was conducted. The search strategy aimed to identify all 
references related to bladder cancer AND muscle invasive disease AND Robotic 
Surgery AND Lymphadenectomy. Search terms used were as follows: (Bladder can- 
cer) AND (muscle invasive disease) AND (Robotic Surgery) AND 
(Lymphadenectomy). The following databases were screened from 1989 to 
June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMed 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
muscle invasive bladder cancer and nerve sparing. Papers were included if pub- 
lished after 1984 and had to be in English. Studies that did not conform to this were 
excluded. Only primary research was included (Fig. 35.1). 

Abstracts were independently screened for eligibility by two reviewers and dis- 
agreements resolved through discussion or third party opinion. Agreement level was 
calculated using Cohen’s Kappa to test the intercoder reliability of this screening 
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Potentially relevant studies to be 


included in the systamtic review 
(n=14) 


Potentially relevant studies 
identified through 
database searching and 
their titles & abstracts 
independently screened by 
2 reviewers (n=176 ) 


e Papers excluded as not 
related to search terms 
(n=0) 


e Studies excluded with 
reasons; either duplicates, 
not conforming to eligibility 
criteria (N=162) 


Potentially relevant studies identified 


AN EEE, Potentially relevant studies to be 


included in the systematic review 


independently screened by 2 for analysis (n=14) 


reviewers (n=0) 


Fig.35.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 


process. Cohens’ Kappa allows comparison of inter-rater reliability between papers 
using relative observed agreement. This also takes account of the comparison occur- 
ring by chance. The first reviewer agreed all 14 papers to be included, the second, 
agreed on 14. 

Data extraction was piloted by the researcher and amended in consultation with 
the research team (author and two academic supervisors). Data collected included 
authors, year and country of publication, study aims, setting, intervention aims, 
number of participants, study design, intervention components and delivery meth- 
ods, comparison groups and outcome measures, notes and follow-up questions for 
the authors. Studies were quality assessed using the PRISMA criteria for ran- 
domised controlled trials, Mays et al. [1, 2] for the action research and qualitative 
studies and the Critical Skills Appraisal programme for cohort studies. This was 
also applied to randomised controlled trials and qualitative studies. 

The search identified 176 papers (Fig. 35.1). Fourteen mapped to the search 
terms and eligibility criteria. The current systematic reviews were examined to gain 
further knowledge about the subject. One hundred and sixty-two papers were 
excluded due to not conforming to eligibility criteria or adding to the evidence. Of 
the 14 papers left, relevant abstracts were identified and the full papers obtained (all 
of which were in English), to quality assure against search criteria. There was con- 
siderable heterogeneity of design among the included studies therefore a narrative 
review of the evidence was undertaken. There was significant heterogeneity within 
studies, including clinical topic, numbers, outcomes, as a result a narrative review 
was thought to be best. There were 12 cohort studies, with a moderate level of evi- 
dence and 2 controlled trials with a good level of evidence. These were from a range 
of countries with minimal loss to follow-up. All participants were identified 
appropriately. 
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35.2 Robotic RARC and LND 


Kang reported short-term retrospective perioperative and pathologic outcomes of 
the first robot-assisted radical cystectomy (RARC) series in Korea [3]. Among the 
104 patients, 60 had an ileal conduit and 44 had an orthotopic neobladder [3]. The 
mean total operative time was 554 min, and the mean blood loss was 526 ml [3]. 
The time to flatus and bowel movement was about 3 days, and the time until hospital 
discharge was about 18 days [3]. The mean number of lymph nodes removed were 
18, and 10 patients had node metastatic disease on final pathologic evaluation [3]. 
Postoperative complications occurred in 28 (26.9%) patients [3]. 


35.3 Post-operative Complications from LND 


Guru reported on 20 consecutive patients underwent robot-assisted radical cystec- 
tomy, pelvic lymph node dissection, and open urinary diversion for operable blad- 
der cancer from October 2005 to June 2006 [4]. The mean operative time was 
197 min for robot-assisted radical cystectomy, 44 min for pelvic lymph node dissec- 
tion, and 133 min for urinary diversion [4]. The mean blood loss was 555 ml [4]. 
One case was converted to an open procedure because of the patient’s inability to 
tolerate the Trendelenburg position [4]. Two patients had major complications [4]. 
One patient had positive vaginal margins and 9 of 26 nodes were positive [4]. Four 
patients had incidental prostate cancer [4]. 

Kasraeian reviewed robot-assisted laparoscopic cystoprostatectomy (RALCP) 
with extended pelvic lymphadenectomy (epLAD) and intracorporeal enterourethral 
anastomosis (IEUA) [5]. Median total operative time was 270 min (range 210-330): 
60 min, bilateral epLAD; 90 min, RALCP; 60 min, open enterocystoplasty; 60 min 
(range 45-90), IEUA. Median blood loss was 400 ml (range 200-900 ml) [5]. All 
surgical margins were negative [5]. Median number of lymph nodes removed was 
11 (range 4—21) [5]. Postoperative complications were noted in three patients and 
included urinoma (n = 1), pyelonephritis (n = 1), and hematoma (n = 1) [5]. 

Pruthi reviewed robotic-assisted laparoscopic pelvic lymphadenectomy in cys- 
tectomy [6]. Twenty-eight patients underwent a standard dissection with a mean 
number of lymph nodes removed of 19 (range 8-33) [6]. Extended lymph node 
dissection has been performed in 22 patients with a mean of 30 lymph nodes 
removed (range 12-39) [6]. No surgical complications have occurred related to the 
lymphadenectomy [6]. 


35.4 Extended Pelvic Lymphadenopathy in RARC 


Marshall evaluated the incidence of, and predictors for, extended lymphnode dissec- 
tion (LND) in patients undergoing robot-assisted radical cystectomy (RARC) for 
bladder cancer, as extended LND is critical for the treatment of bladder cancer but 
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the role of minimally invasive surgery for extended LND has not been well-defined 
in a multi-institutional setting [7]. In all, 445 (58%) patients underwent extended 
LND. Among all patients, a median (range) of 18 (0-74) LNs were examined [7]. 
High-volume institutions (>100 cases) had a higher mean LN yield (23 vs. 15, 
p < 0.001) [7]. On univariable analysis, surgeon volume, institutional volume, and 
sequential case number were associated with likelihood of undergoing extended 
LND [7]. On multivariable analysis, surgeon volume [odds ratio (OR) 3.46, 95% 
confidence interval (CI) 2.37-5.06, p < 0.001] and institution volume [OR 2.65, 
95% CI 1.47-4.78, p = 0.001] were associated with undergoing extended LND [7]. 

Woods evaluated perioperative and pathologic outcomes of patients undergoing 
robot-assisted extended pelvic lymphadenectomy for bladder cancer [8]. There was 
a total of 27 patients, and all procedures were completed laparoscopically; all uri- 
nary diversions were constructed extracorporeally in RARC patients [8]. The mean 
total operative time was 400 min, and mean blood loss was 277 ml [8]. All patients 
had transitional-cell carcinoma in the bladder cancer group [8]. The mean total 
lymph node count for the RARC group was 12.3 (range 7—20) [8]. There were no 
intraoperative complications, and 9 (33%) patients experienced postoperative com- 
plications [8]. 


35.5 Standard Lymphadenectomy in RARC 


Gamboa reviewed standard PLND and its perioperative outcomes with robot- 
assisted laparoscopic radical cystectomy (RARC) [9]. A total of 41 patients were 
included in the study: 30 men and 11 women with a mean age of 69.7 years (range 
49-85) and a mean body mass index of 26.9 (range 19.5—43.7) [9]. The median total 
operative time was 497.77 min (320-805) [9]. The mean estimated blood loss was 
253.66 ml (range 50-700) [9]. The transfusion rate was 44% (18 out of 41) ranging 
from 0 to 4 units (median 0 units of blood) [9]. The mean total number of lymph 
nodes retrieved was 25.07 (range 4—68) [9]. Nodal metastases were seen in 14.63% 
(6/41). Rate of positive surgical margin was 4.87% (2/41) [9]. The median length of 
hospital stay was 8 days (5-37) [9]. The median duration of nasogastric tube, time 
to ambulation, first clear liquid intake, passage of colonic gas, time to bowel move- 
ment, and start of solid food intake were 1 (0-5), 2 (1-7), 3 (2-10), 4 (1-6), 5 (2-11) 
and 6 days (3-24), respectively [9]. 


35.6 Robotic Lymphadenectomy with the Da Vinci S 


Hemal reports their experience with radical cystectomy (RRC) for bladder cancer 
using the four-arm da Vinci® S(TM) robot (Intuitive Surgical, Sunnyvale, CA, USA) 
[10]. The mean operative time was 12, 148, 44, and 126 min for docking, cystec- 
tomy, lymphadenectomy, and urinary diversion, respectively [10]. Median blood 
loss was 200 ml [10]. Mean hospital stay was 9.2 days [10]. Surgical margins were 


35.7 Robotic vs. Open Lympadenectomy 257 
negative in all the patients [10]. The mean number of nodes removed was 12 (4-19) 
[10]. Histopathology revealed transitional cell carcinoma in all the patients (pT2a-1, 
pT2b-3, pT3a-2) [10]. 


35.7 Robotic vs. Open Lympadenectomy 


Richards analysed the pelvic lymph node dissection (PLND) and margin status 
using a standard technique in the first 35 patients undergoing robot-assisted radical 
cystectomy (RARC) [11]. There was no significant difference between the ORC and 
RARC group in regards to patient characteristics, tumour stage (43% ORC and 40% 
RARC having pT3/pT4 disease), and node status (29% N+ in each group) [11]. The 
median total lymph node yield was similar, with 15 (interquartile range [IQR] 11, 
22) in the ORC group and 16 (IQR 11, 24) in the RARC group (p = 0.5) [11]. One 
patient who underwent RARC had a positive margin compared with 3 patients in the 
ORC group [11]. 

Davis determined the fraction of lymph nodes yielded by robot assisted pelvic 
lymph node dissection [12]. The median yield of robot assisted and second look 
open pelvic lymph node dissection was 43 (range 19-63) and 4 (range 0-8), respec- 
tively, for an overall robot assisted yield of 93% [12]. Of second look open pelvic 
lymph node dissections 67% were clear of residual tissue, 13% had tissue without 
lymph nodes and 20% had 1 or more lymph nodes [12]. Median operative time for 
robot assisted pelvic lymph node dissection was 117 min [12]. Concurrently open 
radical cystectomy without required multiple lymph node specimen submission 
yielded a median 24 nodes [12]. 

Lavery reported experience with robot-assisted extended pelvic lymphnode dis- 
section (ePLND) using a standardized open template [13]. The mean (range) and 
median length of hospital stay were 3.4 (3-7) days and 3 days, respectively [13]. 
The mean (range) nodal yield was 41.8 (18-67) nodes, with greater than 25 nodes 
in 13 patients [13]. Three patients were found to have nodal positivity [13]. Of the 
fifteen patients, four received neoadjuvant chemotherapy [13]. Two patients were 
re-admitted for postoperative complications within 30 days [13]. There were no 
complications directly resulting from the ePLND [13]. 

Abaza compared extended lymphnode dissection in 120 open and 35 robotic 
cystectomy cases [14]. The mean + SD node count in the open group was 
36.9 + 14.8 (range 11—87) and in the robotic group the mean yield was 37.5 + 13.2 
(range 18-64). Only 12 of 120 open (10%) and 2 of 35 robotic (6%) cases had 
fewer than 20 nodes [14]. A total of 36 open (30%) and 12 robotic (34%) cases 
were node positive [14]. Open extended lymphnode dissection identified 80% 
and 90% confidence of accurate staging as pNO when obtaining 23 and 27 nodes, 
respectively [14]. A node count of 23 or 27 was achieved in 87% and 77% of 
open cases, and in 91% and 83% of robotic cases, respectively [14]. Of patients 
with open surgery 36% received neoadjuvant chemotherapy compared to 31% of 
those with robotic surgery [14]. 
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35.8 Robotic vs. Laparoscopic Lymphadenectomy 
for Radical Cystectomy 


Desai describes the robotic and laparoscopic technique and the short-term outcomes 
of high extended pelvic LND (PLND) up to the inferior mesenteric artery (IMA) 
during RC [15]. Desai performed robotic extended PLND with the proximal extent 
up to the IMA or aortic bifurcation [15]. All 15 procedures were technically suc- 
cessful without need for conversion to open surgery [15]. Median operative time 
was 6.7 h, estimated blood loss was 500 ml, and three patients (21%) required blood 
transfusion. Median nodal yield in the entire cohort was 31 (range: 15-78) [15]. The 
IMA group had more nodes retrieved (median: 42.5) compared with the aortic bifur- 
cation group (median: 20.5) [15]. Histopathology confirmed nodal metastases in 
four patients (27%), including three patients in the IMA group and one patient in the 
aortic bifurcation group [15]. Perioperative complications were recorded in six 
cases (40%) [15]. During a median follow-up of 13 months, no patient developed 
local or systemic recurrence [15]. Limitations of the study include its retrospective 
design and small cohort of patients [15]. 


35.9 Grey Literature Relating to Review 


Recent investigations have demonstrated a clinical benefit to performance of an 
extended PLND, including all lymphatic tissue to the level of the aortic bifurcation 
[16]. Recent studies have demonstrated increased recurrence-free survival and over- 
all survival rates in patients undergoing radical cystectomy with extended PLND, 
even in cases of pathologically lymph node negative disease [16]. The growing use 
of minimally invasive techniques has prompted interest in robotic radical cystec- 
tomy and extended PLND, and recent reports have demonstrated the feasibility of 
this technique [16]. 


References 


1. Moher D, Liberati A, Tetzlaff J, Altman DG. “Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses: The Prisma Statement.” [In English]. BMJ (Online) 339, no. 
7716 (08 Aug 2009):332-36. 

2. Mays N, Pope C, Popay J. “Systematically Reviewing Qualitative and Quantitative Evidence 
to Inform Management and Policy-Making in the Health Field.” [In English]. Journal of Health 
Services Research and Policy 10, no. SUPPL. 1 (July 2005):6—20. 

3. Kang SG, Kang SH, Lee YG, Rha KH, Jeong BC, Ko YH, Lee HM, Seo SI, Kwon TG, Park 
SC, Jung SI, Sung GT, Kim HH. Robot-assisted radical cystectomy and pelvic lymph node 
dissection: a multi-institutional study from Korea. J Endourol. 2010;24(9):1435—-40. 

4. Guru KA, Kim HL, Piacente PM, Mohler JL. Robot-assisted radical cystectomy and pel- 
vic lymph node dissection: initial experience at Roswell Park Cancer Institute. Urology. 
2007;69(3):469-74. 

5. Kasraeian A, Barret E, Cathelineau X, Rozet F, Galiano M, Sanchez-Salas R, Vallancien 
G. Robot-assisted laparoscopic cystoprostatectomy with extended pelvic lymphadenec- 


References 259 


10. 


Ti, 


12; 


13. 


14. 


15. 


16. 


tomy, extracorporeal enterocystoplasty, and intracorporeal enterourethral anastomosis: initial 
Montsouris experience. J Endourol. 2010;24(3):409-13. 


. Pruthi RS, Wallen EM. Robotic-assisted laparoscopic pelvic lymphadenectomy for bladder 


cancer: a surgical atlas. J Laparoendose Adv Surg Tech A. 2009;19(1):71-4. 


. Marshall SJ, Hayn MH, Stegemann AP, Agarwal PK, Badani KK, Balbay MD, Dasgupta P, 


Hemal AK, Hollenbeck BK, Kibel AS, Menon M, Mottrie A, Nepple K, Pattaras JG, Peabody 
JO, Poulakis V, Pruthi RS, Palou Redorta J, Rha KH, Richstone L, Schanne F, Scherr DS, Siemer 
S, Stéckle M, Wallen EM, Weizer AZ, Wiklund P, Wilson T, Woods M, Guru KA. Impact of 
surgeon and volume on extended lymphadenectomy at the time of robot-assisted radical cys- 
tectomy: results from the International Robotic Cystectomy Consortium (IRCC). BJU Int. 
2013;111(7):1075-80. 


. Woods M, Thomas R, Davis R, Andrews PE, Ferrigni RG, Cheng J, Castle EP. Robot-assisted 


extended pelvic lymphadenectomy. J Endourol. 2008;22(6):1297-302. 


. Gamboa AJ, Young JL, Dash A, Abraham JB, Box GN, Ornstein DK. Pelvic lymphnode dis- 


section and outcome of robot-assisted radical cystectomy for bladder carcinoma. J Robot Surg. 
2009;3(1):7-12. 

Hemal AK, Kolla SB, Wadhwa P. First case series of robotic radical cystoprostatectomy, bilat- 
eral pelvic lymphadenectomy, and urinary diversion with the da Vinci S system. J Robot Surg. 
2008;2(1):35—40. 

Richards KA, Hemal AK, Kader AK, Pettus JA. Robot assisted laparoscopic pelvic lymphad- 
enectomy at the time of radical cystectomy rivals that of open surgery: single institution report. 
Urology. 2010;76(6): 1400-4. 

Davis JW, Gaston K, Anderson R, Dinney CP, Grossman HB, Munsell MF, Kamat AM. Robot 
assisted extended pelvic lymphadenectomy at radical cystectomy: lymph node yield compared 
with second look open dissection. J Urol. 2011;185(1):79-83. 

Lavery HJ, Martinez-Suarez HJ, Abaza R. Robotic extended pelvic lymphadenectomy for 
bladder cancer with increased nodal yield. BJU Int. 2011;107(11):1802-S. 

Abaza R, Dangle PP, Gong MC, Bahnson RR, Pohar KS. Quality of lymphadenec- 
tomy is equivalent with robotic and open cystectomy using an extended template. J Urol. 
2012;187(4):1200-4. 

Desai MM, Berger AK, Brandina RR, Zehnder P, Simmons M, Aron M, Skinner EC, Gill 
IS. Robotic and laparoscopic high extended pelvic lymph node dissection during radical cys- 
tectomy: technique and outcomes. Eur Urol. 2012;61(2):350-5. 

Dorin RP, Skinner EC. Extended lymphadenectomy in bladder cancer. Curr Opin Urol. 
2010;20(5):414—20. 


® 


Check for 
updates 


Robotic Cystectomy and Sentinel Node 3 6 
Mapping 


Early detection greatly improves the chances of survival from bladder cancer. More 
recently ICG use has been reported in robotic surgery, which review in the context 
of bladder cancer. 

ICG allows visualization of malignant lesions in human bladder carcinoma 
ex vivo [1]. Accurate targeting of bladder lesions was achieved with a sensitivity of 
97%. Specificity is 100%, but reduced to 80% if targeting of necrotic tissue from 
previous transurethral resections or chemotherapy are considered as false positives 
[1]. The ICG marked high-grade urothelial carcinomas, both muscle invasive and 
non-muscle invasive. Carcinoma in situ was accurately diagnosed in 11 cases, 
whereas only four cases were seen using white light, so imaging with the ICG offers 
improved early diagnosis of bladder cancers and may also enable new treatment 
alternatives [1]. This demonstrates use of florescence as part of endoscopic tumour 
management. 

Unlike other cancers, the Sentinel Lymph Node (SLN) procedure in bladder can- 
cer requires special attention to the injection technique [2]. The aim of this study 
was to assess feasibility and to optimize tracer injection technique for SLN mapping 
in bladder cancer patients using NIR fluorescence imaging [2]. ICG conjugated to 
albumin was first administrated serosally (n = 5), and subsequently mucosally by 
cystoscopic injection (n = 15). In the last cohort of 12 patients treated with cysto- 
scopic injection, the bladder was kept filled with saline for at least 15 min [2]. 
Fluorescent lymph nodes were observed only in the patient group with cystoscopic 
injection of ICG. Filling of the bladder post-injection was of added value to promote 
drainage of ICG to the lymph nodes, and in 11 of these 12 patients (92%) one or 
more NIR fluorescent lymph nodes were identified [2]. This demonstrates value of 
fluorescence imaging for SLN identification in bladder cancer. 

This was further confirmed by Inoue et al. [3]. In total, 12 candidates for radical 
cystectomy and pelvic lymph node dissection (PLND) were included in this study. 
After an indocyanine green (ICG) solution was injected into the bladder during radi- 
cal cystectomy, lymphatic vessels draining from the bladder were analyzed using a 
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FN system [3]. A lymphatic pathway along inferior vesical vessels to internal iliac 
LNs was clearly illustrated in 7 cases. Under in-vivo probing, the fluorescence 
intensity of internal iliac nodes was greater than that of external iliac or obturator 
nodes. Under ex-vivo probing, the fluorescence intensity of internal iliac and obtu- 
rator nodes was greater than that of external iliac nodes [3]. This demonstrates a FN 
system after injecting ICG during a radical cystectomy operation is a safe approach 
to lymphatic channel draining from the bladder. 

Manny and Hemal [4] reviewed 10 patients with clinically localized high-grade 
bladder cancer. Bladder tumour marking and identification of sentinel drainage 
were achieved in 9 of 10 (90%) patients [4]. The area of bladder tumour was identi- 
fied at a median of 15 min after injection, whereas sentinel drainage was visualized 
at a median of 30 min. Mesenteric angiography was successful in 8 of 8 (100%) 
patients at a median time of <1 min after intravenous injection and enabled identifi- 
cation of bowel arcades before intracorporeal bowel stapling [4]. This demonstrates 
using combined cystoscopic and intravenous injection of ICG is safe and feasible. 

In conclusion, use of sentinel node mapping as part of bladder cancer therapy is 
safe and effective. 
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MIBC and Radical Cystectomy 3 7 
in the Elderly: A Systematic Review 


37.1 Research Methods 


A systematic review relating to muscle invasive bladder cancer and radical cystec- 
tomy in the elderly was conducted. This was to identify whether radical cystectomy 
has a role in this cohort. The search strategy aimed to identify all references related 
to bladder cancer AND muscle invasive disease AND radical cystectomy AND 
elderly. Search terms used were as follows: (Bladder cancer) AND (muscle invasive 
disease) AND (radical cystectomy) AND (elderly). The following databases were 
screened from 1989 to June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMed 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
muscle invasive bladder cancer and bladder preservation. Papers were included if 
published after 1984 and had to be in English. Studies that did not conform to this 
were excluded. Only primary research was included (Fig. 37.1). 


© The Editor(s) (if applicable) and The Author(s), under exclusive license to 263 
Springer Nature Switzerland AG 2021 

S. S. Goonewardene et al., Management of Muscle Invasive Bladder Cancer, 

Management of Urology, https://doi.org/10.1007/978-3-030-57915-9_37 


264 37 MIBCand Radical Cystectomy in the Elderly: A Systematic Review 


Potentially relevant studies to be 
included in the systamtic review 


e Potentially relevant (n=131) 


studies identified through 
database searching and 
their titles & abstracts 
independently screened 


e Papers excluded as not 
related to search terms 
(n=0) 


e Studies excluded with 
reasons; either 
duplicates, not 
conforming to eligibility 
criteria (N=1621) 


by 2 reviewers (n=1657 ) 


Potentially relevant studies 
identified through other sources & 
independently screened by 2 
reviewers (n=0) 


Potentially relevant studies to be 
included in the systematic review 
for analysis (n=31) 


Fig.37.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 


Abstracts were independently screened for eligibility by two reviewers and dis- 
agreements resolved through discussion or third party opinion. Agreement level was 
calculated using Cohen’s Kappa to test the intercoder reliability of this screening 
process. Cohens’ Kappa allows comparison of inter-rater reliability between papers 
using relative observed agreement. This also takes account of the comparison occur- 
ring by chance. The first reviewer agreed all 31 papers to be included, the second, 
agreed on 31. 

Data extraction was piloted by the researcher and amended in consultation with 
the research team (author and two academic supervisors). Data collected included 
authors, year and country of publication, study aims, setting, intervention aims, 
number of participants, study design, intervention components and delivery meth- 
ods, comparison groups and outcome measures, notes and follow-up questions for 
the authors. Studies were quality assessed using the PRISMA criteria for ran- 
domised controlled trials, Mays et al. [1, 2] for the action research and qualitative 
studies and the Critical Skills Appraisal programme for cohort studies. This was 
also applied to randomised controlled trials and qualitative studies. 

The search identified 1657 papers (Fig. 37.1). Thirty-one mapped to the search 
terms and eligibility criteria. The current systematic reviews were examined to gain 
further knowledge about the subject. One thousand six hundred and thirty-one 
papers were excluded due to not conforming to eligibility criteria or adding to the 
evidence. Of the 31 papers left, relevant abstracts were identified and the full papers 
obtained (all of which were in English), to quality assure against search criteria. 
There was considerable heterogeneity of design among the included studies there- 
fore a narrative review of the evidence was undertaken. There was significant het- 
erogeneity within studies, including clinical topic, numbers, outcomes, as a result a 
narrative review was thought to be best. There were 31 cohort studies, with a moder- 
ate level of evidence and no RCTS. These were from a range of countries with mini- 
mal loss to follow-up. All participants were identified appropriately. 
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37.2 Systematic Review Results 
37.2.1 Prognostic Factors in Elderly Patients 


Dehayni assessed prognostic impact of age on the carcinological prognosis of 
invasive-muscle-bladder cancer treated by total cystectomy [3]. The patients were 
divided into two groups: patients under 65 years of age = 150 cases (group 1), 
patients aged 65 years and over = 195 cases (group 2) [3]. The 3-year survival rates 
for patients according to the age groups were 88% and 64% respectively, end the 
recurrence-free survival 66% and 28% [3]. When age was analysed as a categorical 
variable, was associated with hydronephrosis (p = 0.001), advanced pathological 
stage (p = 0.034), high grade (p = 0.026), nodal involvement (p = 0.011) and lym- 
phovascular invasion (p = 0.008) [3]. The multivariate Cox model analysis showed 
that hydronephrosis and pathological stage was prognostic factors of survival 
(p = 0.012 and p = 0.035, respectively). Higher age is significantly associated with 
the risk of pathologically advanced disease and poorer global survival [3]. 


37.2.2 Mortality Rate in Elderly undergoing Cystectomy 


Soulie evaluated the morbidity of radical cystectomy for invasive bladder cancer 
in select patients older than 75 years using recent data from 2 academic hospitals 
[4]. The perioperative mortality rate was 2.7% [4]. The intraoperative, early and 
late postoperative complication rates were 38.4%, 46.5% and 16.4%, respec- 
tively [4]. Three reoperations (4.1%) were necessary [4]. The most common 
early complications were pyelonephritis in 12.3% of cases, disorientation in 
10.9%, pneumonia in 8.2% and prolonged ileus in 12.3% [4]. The most common 
late complications were ureteroileal anastomotic stenosis in 5 cases and hernia in 
[4]. At a median followup of 14.4 months (range 6-74) the overall mortality rate 
was 31.5 [4]. Hospital stay was significantly higher in patients with complica- 
tions [4]. 

Morgan sought to better identify patients at substantial risk for postoperative 
mortality [5]. Of the 220 patients 28 (12.7%) died within 90 days of surgery [5]. 
Older age (HR 2.30, 95% CI 1.22—4.32) and lower preoperative albumin (HR 2.50, 
95% CI 1.40-4.45) were significant predictors of 90-day mortality [5]. Morgan 
developed a nomogram based on patient age, clinical stage, Charlson comorbidity 
index and albumin to predict the likelihood of 90-day mortality with 75% accuracy. 
Internal validation showed a bootstrap adjusted concordance index of 71% [5]. 

March Villalba analysed perioperative outcomes in muscle-invasive bladder neo- 
plasm treated with radical cystectomy [6]. There was no difference between both 
age groups about: time of surgery, intraoperative complications (<70 = 21.8%, 
>70 = 31.6%), postoperative mortality (<70 = 3.6%, >70 = 8.8%), minor 
(<70 = 18.2%, >70 = 26.3%) and major medical postoperative complications 
(<70 = 7.3%, >70 = 8.8%), late outcomes as cancer-specific morbidity-mortality 
and actuarial overall survival stratified by patient age [6]. The rate of major 


266 37 MIBCand Radical Cystectomy in the Elderly: A Systematic Review 


postoperative complications (<70 = 23.6%, >70 = 43.9%) as well as the mean 
length of hospital stay (<70 = 10.2, >70 = 15.2 days) differed significantly between 
the two age groups [6]. Age and cardiovascular risk factors were independent pre- 
dictive factors of mayor postoperative complications [6]. 

March Villalba analysed the differences about perioperative and later outcomes 
between ages of patients with muscle-invasive bladder neoplasm treated with radi- 
cal cystectomy [6]. There was no difference between both age groups about: time of 
surgery, intraoperative complications (<70 = 21.8%, >70 = 31.6%), postoperative 
mortality (<70 = 3.6%, >70 = 8.8%), minor (<70 = 18.2%, >70 = 26.3%) and major 
medical postoperative complications (<70 = 7.3%, >70 = 8.8%), late outcomes as 
cancer-specific morbidity-mortality and a overall survival according to patient age 
[6]. The rate of major postoperative complications (<70 = 23.6%, >70 = 43.9%) and 
mean length of hospital stay (<70 = 10.2, >70 = 15.2 days) differed significantly 
between the two age groups [6]. Age and cardiovascular risk factors were indepen- 
dent predictive factors of mayor postoperative complications [6]. 

Farnham determined the long-term benefit and survival outcomes after radical 
cystectomy in the elderly, high operative risk patient [7]. Of 382 patients undergo- 
ing cystectomy, 38 patients with transitional cell carcinoma were elderly, high peri- 
operative risk patients [age >75 years and American Society of Anesthesiologists 
(ASA) classification >3] [7]. No patient died in the early perioperative period [7]. 
Of the patients with <pT2B pathology, 9/27 (33%) are alive and are disease-free 
[7]. There are 2/11 patients (18%) with >pT3 pathology still alive with 1 of those 
patients (pT4a) alive with disease 34 months after radical cystectomy [7]. Kaplan- 
Meier survival curves demonstrate that patients with organ confined disease 
(<pT2B) had a significantly longer mean overall survival than patients with non- 
organ confined disease (>pT3): 31 months vs. 18 months, p = 0.046. Cause of death 
was known in 17 patients, with the majority (14/17) because of bladder cancer [7]. 

Radical cystectomy bears a considerable perioperative mortality risk particularly 
in elderly patients [8]. In this study, predictors of perioperative and long-term com- 
peting (non-bladder cancer) mortality in elderly patients selected for radical cystec- 
tomy were assessed [8]. Whereas Charlson score and the American Society of 
Anesthesiologists (ASA) physical status classification (but not age) were indepen- 
dent predictors of 90-day mortality in younger patients, only age predicted 90-day 
mortality in patients aged 80 years or older (odds ratio per year 1.24, p = 0.0422) 
[8]. Unlike in their younger counterparts, neither age nor Charlson score or ASA 
classification were predictors of long-term competing mortality in patients aged 
80 years or older (hazard ratios 1.07—1.10, p values 0.21-0.77) [8]. 

De Groote evaluated perioperative morbidity and mortality rate, in patients older 
than 80 years undergoing robot-assisted radical cystectomy (RARC) [9]. Of 155 
consecutive patients, 22 (14.2%) patients were 80 years or older [9]. Octogenarians 
did not significantly differ from younger patients in ASA score (p = 0.4) and 
Charlson comorbidity index (p = 0.4) [9]. Prevalence of any grade and high-grade 
complications was similar in both groups (all p > 0.6) [9]. Older patients had a sig- 
nificantly higher pathologic tumor grade (p = 0.04) and a lower use of pelvic lymph- 
adenectomy (p < 0.001) [9]. No perioperative mortality rate was recorded within 
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90 days from surgery [9]. Elderly patients had a similar risk of 3-year oncologic 
recurrence after surgery compared with their younger counterparts (odds ratio [OR] 
1.63; p = 0.2) [9]. Conversely, the risk of cancer-specific mortality rate was signifi- 
cantly higher (OR 2.78; p = 0.02) [9]. 


37.2.3 Type of Reconstruction in the Elderly 


Saika compared the health-related quality of life of elderly patients after radical 
cystectomy for bladder cancer in urinary diversion groups: ileal conduit, ureterocu- 
taneostomy, or orthotopic urinary reservoir [10]. Fifty-six patients had undergone 
constructions for ileal conduit diversion, 31 for ureterocutaneostomy, and 22 for 
orthotopic urinary reservoir (OUR) [10]. Regardless of the type of urinary diver- 
sion, the majority of patients reported having good overall quality of life [10]. No 
significant differences among urinary diversion subgroups were found in any qual- 
ity of life area in the QLQ-C30 questionnaire [10]. More patients in the OUR sub- 
group felt disappointment than those in the ileal conduit or cutaneostomy sub-groups. 
Patient demands and expectations may be so different from the results that the 
details of each urinary diversion method should be explained thoroughly [10]. OUR 
construction could be a candidate even for elderly patients [10]. 

Saika compared the clinical and functional results of radical cystectomy and 
urinary reconstructions performed on 19 elderly bladder cancer patients over 
75 years old to those on 22 younger patients to determine whether age was one of 
the critical points for the application of this type of surgery [11]. Bladder substitu- 
tion was performed after cystectomy using either the Hautmann, Studer or Reddy 
procedure in 9 of the 19 elderly patients [11]. Urinary diversion was performed after 
cystectomy using ileal conduit and ureterocutaneostomy procedures in the rest of 
the patients [11]. On the other hand, bladder substitutions were performed in 11; 
urinary diversions with continent urinary reservoir in 6 and with ileal conduit in 4 
of the 22 younger patients [11]. Neither prolongation of the operation time, nor 
increase in the amount of bleeding or prolongation of hospital stay was observed in 
elderly compared with younger patients. In elderly patients, the average operation 
time of radical cystectomy with bladder substitution was slightly longer than that of 
total cystectomy with ileal conduit or ureterocutaneostomy [11]. There were no 
peri-operative deaths, and early post-operative complications were observed in 3 of 
9 cases of the bladder substitution, in 4 of 10 cases of ileal conduit or ureterocuta- 
neostomy [11]. Five cases of bladder substitution maintained their comfortable 
voiding urine comfortably, while 4 had dysuria and/or urinary incontinence [11]. 
Overall, late complications occurred in 10 of the elderly patients [11]. The rate and 
types of complications in the elderly patients were not different from those in the 
younger patients [11]. The cause-specific survival rate and overall survival rates of 
the elderly patients were similar to those of the younger patients [11]. 

Age is an established risk factor for developing bladder cancer and is associated 
with increased stage and worse treatment outcomes [12]. Furthermore, elderly 
patients who require radical cystectomy are more likely to undergo an incontinent 
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urinary diversion compared with younger patients [12]. While age was shown to be 
a risk factor for complications following orthotopic neobladder, similar complica- 
tion rates were reported between those who received either an orthotopic neoblad- 
der or ileal conduit when compared within age groups [12]. Additionally, in properly 
selected elderly patients, similar outcomes and quality of life can be expected when 
compared with younger patients [12]. 


37.2.4 Open Radical Cystectomy 


Wuethrich reported results in patients >75 years of age who underwent open radical 
cystectomy (RC) and urinary diversion [13]. Thirty five of the 224 patients (17%) 
received an OBS, 178 of the 224 patients (78%) an IC, and 11 of the 224 patients 
(5%) an UCST [13]. The 90-day complication rate was 54.3% in the OBS (major: 
Clavien grade 3-5: 22.9%, minor: Clavien Grade 1-2: 31.4%), 56.7% in the IC 
(major: 27%, minor: 29.8%), and 63.6% in the UCST group (major: 36.4%, minor: 
27.3%); p = 0.001 [13]. The 90-day mortality was 0% in the OBS group, 13% in the 
IC group, and 10% in the UCST group (p = 0.077) [13]. Overall and cancer-specific 
survivals were 90 and 98, 47 and 91, and 11 and 12 months for OBS, IC, and UCST, 
respectively [13]. In OBS patients, daytime continence was considered as dry in 
66% and humid in 20% of patients. Night-time continence was dry in 46% and 
humid 26% of patients [13]. 


37.2.5 Laparoscopic Radical Series in Elderly 


Hermans compare outcome of laparoscopic radical cystectomy (LRC) with ileal 
conduit in 22 elderly (>75 years) versus 51 younger (<75 years) patients [14]. 
Median operative time (340 versus 341 min) and estimated blood loss (<500 versus 
>500 ml) did not differ between groups [14]. Median total hospital stay was 12.0 
versus 14.0 days for younger and elderly patients [14]. Grade I-II 90-day complica- 
tion rate was higher for elderly patients (68% versus 43%, p = 0.05) [14]. Grade 
IM—V 90 day complication rate was equal for both groups (23% versus 29%, 
p = 0.557). Ninety day mortality rate was higher for elderly patients (14% versus 
4%, p = 0.157) [14]. Estimated overall and cancer-specific survival at 5 years was 
46% versus 35% and 64% versus 64% for younger and elderly patients respec- 
tively [14]. 


37.2.6 National Trends in Cystectomy Figures for the Elderly 


Roghmann examined national trends of radical cystectomy (RC) for urothelial car- 
cinoma of urinary bladder in octogenarian patients and to assess the rates of adverse 
outcomes [15]. Of 12,274 RC patients, 1605 were >80 years (13.1%) [15]. The RC 
rates in octogenarians increased significantly from 9.9% in 1998 to 13.7% in 2007 
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[15]. After propensity score matching, the inpatient mortality rate was higher in 
octogenarians (4.6% vs. 2.6%, p < 0.001) [15]. In multivariable analyses, octoge- 
narians were at increased risk of blood transfusions (OR: 1.30) and postoperative 
complications (OR: 1.22) [15]. 


37.2.7 Robotic vs. Open Radical Cystectomy in Elderly 


Richards compared robot-assisted radical cystectomy (RARC) and ORC in elderly 
patients [16]. Complete median operative times for RARC was 461 (interquartile 
range [IQR] 331, 554) vs. 370 min for ORC (IQR 294, 460) (p = 0.056); however, 
median blood loss for RARC was 275 ml (IQR 150, 450) vs. 600 ml for ORC (IQR 
500, 1925) [16]. The median hospital stay for RARC was 7 days (IQR 5, 8) vs. 
14.5 days for ORC (IQR 8, 22) (p < 0.001) [16]. The major complication (Clavien 
>III) rate for RARC was 10% compared with 35% for ORC (p = 0.024) [16]. There 
were two positive margins in the ORC group compared with one in the RARC 
group with median LN yields of 15 nodes (IQR 11, 22) and 17 nodes (IQR 10, 25) 
(p = 0.560) respectively [16]. 


37.2.8 Extraperitoneal vs. Transperitoneal 
Laparoscopic Approaches 


Feng reported extraperitoneal laparoscopic radical cystectomy (ELRC) and com- 
pared with transperitoneal laparoscopic radical cystectomy (TLRC) in the treat- 
ment of selected elderly [17]. A significantly shorter time to exsufflation 
(p = 0.026) and liquid intake (p = 0.035) were observed in the ELRC group com- 
pared with the TLRC group [17]. The incidence of postoperative ileus in the 
ELRC group was lower than the TLRC group (0% vs. 9.5%) [17], yet this was 
non-significant. The removed lymph node number in the ELRC group was signifi- 
cantly lower than the TLRC group (p < 0.001) [17]. No significant differences 
were observed between the two groups in the overall and cancer-free survival 
rates (p > 0.05) [17]. 


37.2.9 Younger vs. Older Patients for Radical Cystectomy 


Coward reported experience with robotic radical cystectomy as applied to an older 
patient population with regard to perioperative measures and pathologic outcomes 
[18]. A robotic approach to radical cystectomy for bladder cancer have recently 
been described, but its application in an older patient population, which is often the 
case in bladder cancer and cystectomy [18]. The younger versus older patients had 
a lower American Society of Anesthesiologists score (2.6 vs. 3.0; p < 0.001), greater 
body mass index (28.2 vs. 26.1; p = 0.008), and longer operating room time (4.8 vs. 
4.4 h; p = 0.015). No differences were observed between the 2 groups in blood loss, 
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time to discharge, or complication rate [18]. Also, no significant differences were 
found in the surgical pathologic findings, including the organ-confined rate (62% 
vs. 71%) and lymph node yield (19.5 vs. 18.1) [18]. 


37.2.10 Risks and Benefits of Pelvic Lymphadenectomy 
in the Elderly 


Grabbert analysed the influence of PLND on survival rates and complication rates 
in a selected group of elderly patients with a minimum age of 80 years [19]. In uni- 
variate analysis of the data, there was not a significant impact of PLND on CSS 
(p = 0.606), OS (p = 0.979) or PFS (p = 0.883) [19]. Also in multivariate analysis of 
the data, PLND was not identified as an independent prognostic parameter on sur- 
vival rates of patients undergoing RC, neither for CSS (p = 0.912) nor OS (p = 0.618) 
or PFS (p = 0.900) [19]. 


37.2.11 Outcomes in Elderly Patients 


Lance reviewed the outcome of 33 patients age 80 years or older treated with radical 
cystectomy and ileal conduit urinary diversion [20]. Five patients received neoadju- 
vant chemotherapy, and 2 had salvage cystectomy after failure of external beam 
radiation therapy [20]. Twenty-seven complications occurred in 20 patients (60.6%), 
of which 17 were minor (63%) and 10 were major (37%) [20]. There was no differ- 
ence in the rate of complications in patients receiving neoadjuvant treatment com- 
pared to the group treated with cystectomy alone [20]. 

Berger assessed perioperative complications and 90-day mortality of radical cys- 
tectomy (RC) in elderly patients with muscle-invasive bladder cancer (MIBC) [21]. 
Urinary diversion with the use of bowel was performed in 79.5% and ureterocuta- 
neostomy in 20.5%, with a higher proportion in the >80 cohort (32.2% vs. 14%; 
p = 0.001). Forty-one point four percent had an uneventful postoperative course 
(Clavien grade 0) and 26.6% developed severe complications (Clavien grade I-V) 
[21]. In a multivariable regression analysis, the Charlson comorbidity index (odds 
ratio 1.5 per unit increase; p < 0.001) and the body mass index (odds ratio 1.13/kg/ 
m°? increase; p = 0.015) were predictors for the development of complications [21]. 
The 90-day mortality rate was 9% and the independent correlates thereof were the 
development of severe medical complications (p = 0.004), the American Society of 
Anesthesiologists (ASA) score (p = 0.03) and age (p = 0.005) [21]. 

Winters compared perioperative surgical outcomes in elderly patients undergo- 
ing robotic vs. open radical cystectomy (RC) [22]. Eighty-seven patients >75 years 
of age underwent cystectomy for MIBC (58 open, 29 robotic) [22]. Mean age was 
79.6 (+3.2) and 79.2 (+3.5) for open and robotic groups, respectively (p = 0.64) 
[22]. There were no significant differences in baseline comorbidities, clinical or 
pathologic stage, or use of neoadjuvant chemotherapy [22]. The mean number of 
lymph nodes removed was similar (p = 0.08) [22]. Robotic cystectomy had 
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significantly longer mean OR times (p < 0.001) [22]. On multivariate analyses, 
robotic surgery was associated with 389 cc less EBL (95% CI 547 to 230, p < 0.001) 
and a 1.5-day-shortened LOS (95% CI 2.9 to 0.2, p = 0.02) compared with open 
surgery [22]. There were no significant differences in surgical complications or 
90-day readmission rates between the two groups [22]. 

Haden compare surgical complications following radical cystectomy in septua- 
genarians and octogenarians [23]. 28.8% (n = 493) were 80 years and older, while 
71.2% (n = 1217) were between 70 and 79 years old [23]. Operative time (338.4 vs. 
307.2 min, p = 0.0001) and the length of stay (11.9 vs. 10.4 days, p = 0.0016) were 
higher in the octogenarian group [23]. The intra- and postoperative transfusion 
rates, reoperative rates, wound dehiscence rates, and pneumonia, sepsis, and myo- 
cardial infarction rates were similar between the two groups [23]. The wound infec- 
tion rate (7.3% vs. 4.1%, p = 0.01) was higher in the septuagenarians and mortality 
rate (4.3% vs. 2.3%, p = 0.04) was higher in the octogenarian group [23]. 


37.2.12 Pathology of Elderly Patients Undergoing 
Radical Cystectomy 


Horovitz reviewed a large group of patients from two major tertiary care academic 
institutions [24]. Pathological specimens were reviewed by dedicated genitourinary 
pathologists, including those recovered from peripheral hospitals. Compared with 
younger patients (age <79 years), elderly patients (age >80 years) had higher 
American Society of Anesthesiologists scores (p < 0.001), a greater number of 
lymph nodes removed during surgical dissection (p < 0.001), and underwent less 
adjuvant treatment (p < 0.001) [24]. Choice of urinary diversion differed among the 
groups, with ileal conduit being used for all patients >80 years (p < 0.001) [24]. No 
differences were noted between age groups with respect to RFS (p = 0.3), DSS 
(p = 0.4) or OAS (p = 0.4) [24]. 


37.2.13 Post-operative Outcomes in Younger and Older Patients 


Cusano compared peri-postoperative complication rates following robotic urologic 
surgery in elderly and younger patients [25]. 97.5% and 2.5% of patients were <74 
or >75 years old, respectively [25]. Cystectomies, partial nephrectomies and pros- 
tatectomies accounted for 3.5%, 9.5% and 87.1% of surgeries, respectively [25]. 
Within cystectomy, nephrectomy and prostatectomy groups, 24.4%, 12.5% and 
0.6% patients were >75 years old [25]. Within each surgical type, elderly patients 
had significantly elevated CCI scores [25]. Length of stay was significantly pro- 
longed in elderly patients undergoing partial nephrectomy or prostatectomy [25]. In 
elderlycystectomy, partial nephrectomy and prostatectomy patients, 36.7%, 14.3% 
and 5.9% suffered >1 Clavien grade 3-5 complication, respectively [25]. Major 
complications were not significantly different between age groups [25]. A qualita- 
tively similar pattern was observed regarding Clavien grade 1—2 complications [25]. 
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Chang determined the safety of radical cystectomy in elderly patients at high risk 
[26]. Median age of the 44 patients was 77.5 years (range 75-87) [26]. American 
Society of Anesthesiologists class was 3 in 40 patients and 4 in 4 [26]. Postoperatively 
31 of the 44 patients (70%) were transferred directly to the general urology floor, 
while cardiac monitoring was required postoperatively in 30% [26]. Nine of these 
patients were transferred to a step-down unit and the remaining 4 required surgical 
intensive care unit admission[26]. Minor and major complications developed in 10 
(22.7%) and 2 (4.5%) cases, respectively [26]. No patients died in the perioperative 
period and 4 patients were hospitalized within 6 months of discharge [26]. 

Tilki reported experience with morbidity of radical cystectomy in patients over 
75 years compared to younger patients [27]. Eighty-five of 326 patients (26%) 
were >75 years (75-95) old. ASA score was equal 3 or greater in 51% of patients 
>75 years and 32% of patients <75 years [27]. Ileal conduit was performed in 83% 
of patients >75, 16% received an ileal neobladder compared to 46% and 51%, 
respectively, in patients <75 [27]. A total of 33 patients (39%) in the older patient 
group received blood transfusions intraoperatively compared to 76 patients (32%) 
in the younger age group [27]. In 6 patients >75 years (7.1%) and 17 patients <75 
(7.1%) open surgical revision was necessary, perioperative complication rate was 
22% and 21%, respectively [27]. The most common complications were wound 
dehiscence (5.9% vs. 7.5%), infections (4.7% vs. 4.6%), and pulmonary embolism 
(3.5% vs. 2.1%). Perioperative mortality was 1.2% (1 patient) in the elderly versus 
0.4% (1 patient) in the younger age group [27]. 

Zattoni evaluated perioperative outcomes and early survival in a series of octoge- 
narians who underwent radical cystectomy (RC) and urinary diversion for bladder 
cancer [28]. Ileal conduit (IC) was performed in 21/44 (48%) cases, cutaneous ure- 
terostomy (CU) in 20/44 (45%), and no urinary diversion was required for 3 (7%) 
dialytic patients [28]. Median EBL was 700 ml (IQR 500-1000) and 23 (52%) 
patients required blood transfusion [28]. Overall complications were recorded in 29 
(66%) patients, with major complications observed in 12 (27%), with death occur- 
ring in 1 [28]. No differences in complications were observed between IC and 
CU. The 2-year OS estimate was 62.5% [28]. 


37.2.14 Survival Benefit Younger vs. Older Patients: 
Radical Cystectomy 


Chamie determined whether the survival benefit achieved with radical cystectomy 
(RC, the reference standard for treating muscle-invasive bladder cancer) in younger 
patients justifies its use in octogenarians [29]. In all, 8034 patients had RC and 2773 
radiotherapy; RC was the primary method of treatment in all age groups except for 
octogenarians [29]. Those who had RC had a sizeable overall survival advantage in 
all age groups, except for the octogenarians (18 vs. 15 months) [29]. This small 
survival advantage improved only slightly (23 vs. 15 months) when excluding 
patients having nodal or distant metastasis [29]. The octogenarians who have RC 
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with a limited pelvic lymph node dissection or RC alone receive little (16 vs. 
15 months) or no survival benefit [29]. However, cancer-specific survival was sig- 
nificantly higher in those who had RC, including octogenarians [29]. 
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38.1 Research Methods 


A systematic review relating to muscle invasive bladder cancer, radical cystectomy 
and renal transplant was conducted. This was to identify whether outcomes from 
renal transplant patients in this cohort. The search strategy aimed to identify all 
references related to radical cystectomy AND renal transplant. Search terms used 
were as follows: (Radical Cystectomy) AND (Female outcomes). The following 
databases were screened from 1989 to June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMed 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
muscle invasive bladder cancer and nerve sparing. Papers were included if pub- 
lished after 1984 and had to be in English. Studies that did not conform to this were 
excluded. Due to the paucity of studies, all study types were included, including 
case series and case reports (Fig. 38.1). 

Abstracts were independently screened for eligibility by two reviewers and dis- 
agreements resolved through discussion or third party opinion. Agreement level was 
calculated using Cohen’s Kappa to test the intercoder reliability of this screening 
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process. Cohens’ Kappa allows comparison of inter-rater reliability between papers 
using relative observed agreement. This also takes account of the comparison occur- 
ring by chance. The first reviewer agreed all 19 papers to be included, the second, 
agreed on 19. 

Data extraction was piloted by the researcher and amended in consultation with 
the research team (author and two academic supervisors). Data collected included 
authors, year and country of publication, study aims, setting, intervention aims, 
number of participants, study design, intervention components and delivery meth- 
ods, comparison groups and outcome measures, notes and follow-up questions for 
the authors. Studies were quality assessed using the PRISMA criteria for ran- 
domised controlled trials, Mays et al. [1, 2] for the action research and qualitative 
studies and the Critical Skills Appraisal programme for cohort studies. This was 
also applied to randomised controlled trials and qualitative studies. 

The search identified 300 papers (Fig. 38.1). Nineteen mapped to the search 
terms and eligibility criteria. The current systematic reviews were examined to gain 
further knowledge about the subject. Two hundred and eighty papers were excluded 
due to not conforming to eligibility criteria or adding to the evidence. Of the 19 
papers left, relevant abstracts were identified and the full papers obtained (all of 
which were in English), to quality assure against search criteria. There was consid- 
erable heterogeneity of design among the included studies therefore a narrative 
review of the evidence was undertaken. There was significant heterogeneity within 
studies, including clinical topic, numbers, outcomes, as a result a narrative review 
was thought to be best. There were 20 cohort studies, with a moderate level of evi- 
dence. These were from a range of countries with minimal loss to follow-up. All 
participants were identified appropriately. 


Potentially relevant studies to be 
included in the systamtic review 
(n=20) 


e Potentially relevant studies 
identified through database 
searching and their titles & 
abstracts independently 
screened by 2 reviewers 

(n= 300) 


e Papers excluded as not 
related to search terms 
(n=0) 


e Studies excluded with 
reasons; either duplicates, 
not conforming to eligibility 
criteria (n=280) 


Potentially relevant studies identified 
through other sources & 


Potentially relevant studies to be 
included in the systematic review 


independently screened by 2 for analysis (n=19) 


reviewers (n=0) 


Fig. 38.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 
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38.2 Prognostic Factors in Female Bladder Cancer 


Paulou evaluated prognostic factors after adjuvant intravesical BCG immunother- 
apy in T1G3 NMIBC and long-term follow-up [3]. Sixty-five patients (44.5%) had 
recurrence, 25 patients (17.1%) had progression, and 18 patients (12.3%) died 
because of bladder cancer [3]. Female gender and presence of CIS in the prostatic 
urethra were associated with an increased risk of recurrence (p = 0.0003, HR: 2.53), 
progression (p = 0.001, HR: 3.59), and death due to bladder cancer (p = 0.004, HR: 
3.53) [3]. 

The impact of gender on the staging and prognosis of urothelial carcinoma of the 
bladder (UCB) is insufficiently understood [4]. Female patients were older at the 
time of RC (p = 0.033) and had higher rates of pathologic stage T3/T4 disease 
(p < 0.001) [4]. In univariable, but not in multivariable analysis, female gender was 
associated with a higher risk of DR (p = 0.022 and p = 0.11, respectively) [4]. 
Female gender was an independent predictor for CSM (p = 0.004) [4]. Kluth did not 
find a significant interaction between gender and stage, nodal metastasis, or LVI (all 
p values >0.05) [4]. 

Dabi confirm gender specific differences in pathologic factors and survival rates 
of urothelial bladder cancer patients treated with radical cystectomy [5]. As part of 
a retrospective study 701 patients were treated with radical cystectomy and pelvic 
lymphadenectomy [5]. 

Dabi collected data on 553 males (78.9%) and 148 females (21.1%) [5]. One 
hundred and sixty-three patients (23.3%) had recurrence of their tumour and 127 
(18.1%) died from their disease [5]. In multivariable Cox regression analyses, 
female gender was independently associated with disease recurrence (RR: 1.73; 
95% CI 1.22-2.47; p = 0.02) and cancer-specific mortality (RR = 2.50, 95% 
CI = 1.71-3.68; p < 0.001). Dabi confirmed female gender to be an independent 
negative prognosis factor for patients following a radical cystectomy and lymphad- 
enectomy for an invasive muscle bladder cancer [5]. 

Soave analysed gender-specific outcomes in a homogenous, contemporary radi- 
cal cystectomy (RC) cohort [6]. Compared to men, women were more likely to have 
advanced tumour stages (p = 0.017), nodal metastasis (p = 0.047) and received more 
frequently adjuvant chemotherapy (p = 0.009) [6]. There was no statistical differ- 
ence in disease recurrence, cancer-specific mortality and overall survival between 
the genders [6]. In stage-adjusted analyses, only women with non-invasive UCB 
were more likely to die of UCB compared to the male counterparts (p = 0.013) [6]. 
In gender-specific multivariable analyses that adjusted for standard clinico- 
pathologic features, pathologic tumour stage was an independent predictor for dis- 
ease recurrence (p-values <0.047) and cancer-specific mortality (p-values <0.049), 
respectively [6]. 
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38.3 Postoperative Complications in Female Gender 
for Cystectomy 


Abdi evaluated if female sex is associated with postoperative SSI and if experienc- 
ing an SSI was associated with subsequent adverse events [7]. The primary outcome 
was development of a SSI (superficial, deep, or organ/abdominal space) within 
30 days of surgery [7]. A total of 9275 radical cystectomy patients met the inclusion 
criteria. SSI occurred in 1277 (13.7%) patients, 308 (16.4%) females and 969 
(13.1%) males (odds ratio = 1.27; 95% confidence interval 1.10-1.47; p = 0.009) 
[7]. Infections were superficial in 150 (8.0%) females versus 410 (5.5%) males 
(p < 0.0001), deep in 40 (2.1%) females versus 114 (1.5%) males (p = 0.07), and 
organ/abdominal space in 118 (6.2%) females versus 445 (6.0%) males (p = 0.66) 
[7]. On multivariable analysis, female sex was independently associated with SSI 
(odds ratio = 1.21 confidence interval 1.01—1.43 p = 0.03) [7]. Females who experi- 
ence SSI had higher probability of developing other complications including wound 
dehiscence, septic shock, and need for reoperation (all p < 0.05) [7]. 

Lin presented their experience and results of laparoscopic radical cystectomy 
(LRC) with orthotopic ileal neobladder in female patients with bladder carcinoma 
[8]. Postoperative complications included uretero-pouch anastomotic stricture in | 
patient and pouch-vaginal fistula in | patient [8]. One patient had occasional day- 
time urinary incontinence and 2 had night-time incontinence [8]. Two patients who 
had undergone hysterectomy and ovariectomy had voiding difficulties after 1 year, 
which was treated by intermittent self-catheterization [8]. Surgical margins were 
tumor free for all patients [8]. One patient had bone metastasis and died 11 months 
after the operation [8]. 


38.4 Survival Outcomes in Female Bladder Cancer 


Keck assessed female gender as a possible prognostic factor in bladder cancer 
treated with transurethral resection (TURBT) and radio- (RT) or radiochemother- 
apy (RCT) [9]. After a follow-up of 5 years, female sex demonstrated a hazard ratio 
(AR) of 1.79 (95% CI 1.24-2.57) for OS; for CSS, the HR was 2.4 (95% CI 
1.52-3.80) [9]. Sex was an adverse prognosticator of both OS and CSS independent 
from age at diagnosis, cT stage, grading, concurrent cis, LVI, focality, therapy 
response, resection status and therapy mode [9]. Kaplan-Meier analysis showed 
significantly reduced OS of women compared with men, with a median survival of 
2.3 years for female patients and 5.1 years for male patients (p = 0.045, log-rank 
test) [9]. The estimated median CSS was 7.1 years for female patients and 12.7 years 
for male patients (p = 0.11, log-rank test) [9]. 

Anreassen assessed gender-specific differences in survival [10]. Risk rates were 
significantly higher for women than men, particularly for muscle-invasive cancers 
[10]. Thereafter, risk rates appeared to be higher in men [10]. Adverse T-Stage dis- 
tribution in women explained half of the unfavourable survival difference in female 
patients 2 years after diagnosis [10]. 
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May assessed the impact of detailed clinical and histopathological criteria on 
gender-dependent cancer-specific survival (CSS) in a large consecutive series of 
patients following radical cystectomy (RCE) for muscle-invasive bladder cancer 
(MIBC) [11]. Among clinical and histopathological parameters, only type of uri- 
nary diversion differed between men and women [11]. In univariable analysis, CSS 
did not differ between genders [11]. In multivariable Cox-regression analysis, 
advanced pT-stage (HR = 2.12; p < 0.001), lymphovascular invasion (LVI) 
(HR = 3.47; p < 0.001), time interval between diagnosis of MIBC and RCE exceed- 
ing 90 days (HR = 2.07; p < 0.001) and female gender (HR = 1.35; p = 0.048) were 
related to reduced CSS [11]. In separate multivariable Cox-models for time period 
of surgery, age <55 years (HR = 3.00; p = 0.022), presence of LVI (HR = 1.45; 
p = 0.031) and female gender were associated with independent reduced CSS [11]. 

Fifty-nine cases of bladder cancer were reviewed retrospectively [12]. Women 
had lower odds of being diagnosed with superficial disease (OR = 0.24, 95% CI, 
0.06-0.94) and a higher incidence of a cancer-specific death (OR = 2.7, 95% CI) 
[12]. The poor outcome and high incidence of bladder cancer cases among women 
is intriguing [12]. Overall, primary care utilization, comorbidities, and social factors 
did not seem to influence stage or death as an outcome [12]. The significantly ele- 
vated prevalence of smoking among women in this community, increased age at 
diagnosis, and possible environmental influences may play a role [12]. 

Heberling investigated a large single center sample with long-term follow-up in 
order to determine the relationship between gender and outcome [13]. Female 
patients were older, healthier, less frequently current smokers and had more extra- 
vesical tumours [13]. In the multivariate analyses, female gender was an indepen- 
dent predictor of (lower) non-bladder cancer (competing) mortality (hazards ratio 
[HR] 0.68, 95% CI 0.49-0.95, p = 0.0248) but no predictor of bladder cancer- 
specific mortality (HR in the full model 1.20, 95% CI 0.94-1.54, p = 0.15) [13]. 
Gender was no predictor of the receipt of adjuvant cisplatin-based chemother- 
apy [13]. 

Messer determined the association of gender with outcome after radical cystec- 
tomy for patients with bladder cancer [14]. The study comprised 4296 patients, 
including 890 women (21%) [14]. The median follow-up duration was 31.5 months 
for all patients. Disease recurred in 1430 patients (33.9%) (36.8% of women and 
33.1% of men) at a median of 11 months after surgery [14]. Death from any cause 
was observed in 46.0% of men and 50.1% of women [14]. Cancer-specific death 
was observed in 33.0% of women and 27.2% of men [14]. Multivariable regression 
with competing risk found that female gender was associated with an increased risk 
for disease recurrence and cancer-specific mortality (hazard ratio, 1.27; 95% confi- 
dence interval, 1.108—1.465; p = 0.007) compared with male gender [14]. Important 
limitations include the inability to account for additional potential confounders, 
such as differences in environmental exposures, treatment selection, and histologic 
subtypes between men and women [14]. 
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38.5 Urethral Sparing Cystectomy 


Stenzl reviewed experience in urethra-sparing cystectomy in women undergoing 
subsequent orthotopic lower-urinary-tract reconstruction with regard to the anat- 
omy of the remnant urethra, patient selection, refinements of the surgical technique, 
the patients’ outcome with respect to the underlying disease, the risk for tumour 
recurrence, and postoperative urodynamics [15]. Thirty carefully selected female 
patients underwent orthotopic reconstruction of the lower urinary tract [15]. Surgical 
variations emerging from the first learning curve, including nerve-sparing anterior 
exenteration, vaginal reconstruction, omental support of the neobladder floor, and 
ureterointestinal anastomosis, were applied in 21 patients with lower-urinary-tract 
reconstruction [15]. Of 24 patients followed for more than 6 months, 21 (87.5%) are 
continent at daytime, 19 (79%) have nocturnal continence, and only | (4%) requires 
self-catheterization; 3 patients with urinary retention were successfully treated for 
obstructed ileal valves [15]. After a follow-up period of 2—41 (mean 15.4) months 
one patient each developed local recurrence (uterine adenosarcoma) after 13 months 
and distant metastasis transitional-cell cancer of the bladder after 3 months; all 
other patients are currently free of disease [15]. Urethra-sparing surgery has estab- 
lished itself in selected women with bladder cancer [15]. Refinements in the tech- 
nique of radical cystectomy and orthotopic creation of a neobladder to the urethra 
may improve the continence, spontaneous micturition, and surgical oncological out- 
come of these patients [15]. 


38.6 Survival Outcomes in T4 Bladder Cancer in Females 


Kaushik evaluated the association of gender with survival following radical cystec- 
tomy (RC) for patients with pT4 bladder cancer [16]. A total of 7 women and 30 
men with pT4 tumour received perioperative chemotherapy [16]. Twenty seven 
patients experienced local recurrence (LR) and 120 died, including 90 who died 
from bladder cancer [16]. Women with pT4 tumour trended to have higher 5-year 
recurrence-free survival (72% vs. 59%; p = 0.83), cancer-specific survival (31% vs. 
17%; p = 0.50), and overall survival (19% vs. 11%; p = 0.33), although these differ- 
ences did not reach statistical significance [16]. On multivariate analysis, moreover, 
gender was not significantly associated with LR (HR 0.96; p = 0.93), cancer-specific 
mortality (HR 1.05; p = 0.87), or all-cause mortality (ACM) (HR 1.14; p = 0.58) 
[16]. Poor ECOG performance status and pN+ disease were associated with an 
increased risk of ACM, while removal of a greater number of lymph nodes was 
associated with decreased ACM [16]. 
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38.7 Health Related Quality of Life in Female Patients Post 
Radical Cystectomy 


Siracusano evaluated bladder-specific long-term HR-QoL after radical cystectomy 
and ileal conduit [17]. Siracusano demonstrated women who underwent IC pre- 
sented greater problems than men in cognitive functioning as well in future perspec- 
tive [17]. Nevertheless, men undergoing IC had more problems in sexual functioning 
than women (all p < 0.05) [17]. Female patients presented a greater burden than 
male patients in cognitive functioning as well in future perspective, but lower con- 
cerns with regard to sexual function [17]. 

Zahran evaluated HRQOL in women after RC and orthotopic neobladder (ONB) 
versus ileal loop conduit (IC) and to assess the impact of urinary continence [18]. 
ONB group included 22 continent women, 35 with NI and 27 in CUR and on CIC 
[18]. There were no statistically significant differences between ONB and IC groups 
in all domains of the two questionnaires [18]. However, continent women showed 
statistically significant better most of EORTC-QLQ-C30 scales and emotional well- 
being, functional well-being, bladder cancer subscale and FACT-BI total Score 
(p < 0.05) than IC group [18]. Similarly, women in CUR showed statistically signifi- 
cant better global health and physical functioning EORTC-QLQ-C30 scores (p val- 
ues = 0.0001, 0.01) and all domains of FACT-BI] [18]. On the other hand, women 
with NI showed statistically significant lower values in all domains of the EORTC- 
QLQ-C30 and FACT-BI than IC group [18]. 


38.8 Urethral Recurrence in Female Bladder Cancer 


Hrbáček reviewed urethral recurrence (UR) after radical cystectomy (RC) for 
muscle-invasivebladder cancer with orthotopic neobladder in women have rarely 
been addressed in the literature [20]. The primary bladder tumours in the 12 patients 
were urothelial carcinoma in 8 patients, squamous cell carcinoma and adenocarci- 
noma in 1 patient each, and mixed histology in 2 patients [20]. Three patients (25%) 
had lymph node-positive disease at RC [20]. The median time from RC to the detec- 
tion of UR was 8 months (range 4-55) [20]. Eight recurrences manifested with 
clinical symptoms and 4 were detected during follow-up or during a diagnostic 
work-up for clinical symptoms caused by distant metastases [20]. Treatment modal- 
ities were surgery, chemotherapy, radiotherapy, and bacillus Calmette-Guérin ure- 
thral instillations[20]. Nine patients died of cancer. The median survival after the 
diagnosis of UR was 6 months [20]. 
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38.9 Female Sexual Dysfunction After Radical Cystectomy 
and Neobladder Construction 


Bhatt focused on the impact of neurovascular preservation after radical cystectomy 
and neobladder construction [19]. Bhatt assessed female sexuality in 13 patients 
after orthotopic cystectomy using a standardized questionnaire, Female Sexual 
Function Index (FSFI). Six patients had undergone nerve-sparing cystectomy and 
seven had undergone contemporary non-nerve-sparing cystectomy [19]. In the 
nerve-sparing group (mean age 55.9 years), the baseline and 12-month postopera- 
tive scores showed a minimal decline in results, with a total mean FSFI score of 24.5 
versus 22.3, respectively [19]. In analysing each of the six domains, no significant 
decline or difference was observed [19]. Conversely, in the non-nerve-sparing group 
(mean age 56.7 years), a significant decline or difference was found in the 12-month 
total mean FSFI scores between the baseline and postoperative FSFI scores (25.0 
versus 11.0, respectively) [19]. In the non-nerve-sparing group, 6 of 7 patients ulti- 
mately discontinued sexual intercourse [19]. 


38.10 Reviews Related to the Systematic Review 


Urethra-sparing cystectomy in women and orthotopic urinary diversion can be per- 
formed safely in appropriately selected women with invasive bladder cancer [21]. 
Excellent oncological outcomes can be expected with a minimal risk of urethral 
recurrence in case of negative frozen section of the proximal urethra [21]. Orthotopic 
neobladder diversion offers excellent clinical and functional results, and should be 
the diversion of choice in most women following cystectomy [21]. Female sexual 
dysfunction can be avoided in patients who received neurovascular preservation, 
although quality of life declined in women who had undergone non-nerve-sparing 
radical cystectomy [21]. 

Extensive knowledge about pelvic anatomy and nerve-sparing surgical tech- 
niques in men is well understood from studies about prostate anatomy and nerve- 
sparing prostatectomy [22]. However, anatomical and surgical details of 
sexual-sparing RC in women needs further characterization [22]. Several question- 
naires are used to investigate sexuality after RC, but a standardized approach is still 
missing [22]. Therapeutic options are available to treat sexual dysfunction, but lim- 
ited studies have been conducted to specifically address the post-RC population [22]. 

Zahran evaluated the impact of radical cystectomy and urinary diversion on female 
sexual function [23]. From the resulting 117 articles, 11 studies were finally included 
in the systematic review, with a total of 361 women [23]. Loss of sexual desire and 
orgasm disorders were the most frequently reported (49% and 39%) [23]. Dyspareunia 
and vaginal lubrication disorders were reported in 25% and 9.5%, respectively [23]. 
The incidence of sexual dysfunction was 10% in 30 patients receiving genital- or 
nerve-sparing cystectomy vs. 59% receiving conventional cystectomy [23]. 

Liu performed a first meta-analysis on the association between female gender and 
cancer-specific death risk after radical cystectomy [24]. A total of 17 studies were 
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included in the meta-analysis with a total population of 27,912 patients [24]. Female 
gender was associated with a worse survival outcome (pooled HR 1.20; 95% CI 
1.09-1.32) compared with male gender after radical cystectomy [24]. Subgroup 
analysis found the correlation was significant in North American and European stud- 
ies (HR 1.17, 95% CI 1.02-1.32 and HR 1.34, 95% CI 1.19-1.51, respectively) and 
studies from larger size of samples (HR 1.24, 95% CI 1.11-1.38) [24]. 

Surgical techniques to spare female reproductive organs at the time of radical 
cystectomy [reproductive organ-sparing radical cystectomy (ROSRC)] improve 
quality of life regarding sexual and urinary function [25]. The literature provides 
small cohorts with intermediate-term follow-up to support oncologic safety, and 
thus ROSRC must continue to be evaluated with long-term studies [25]. Pertinent 
techniques for ROSRC are described based on underlying anatomic principles [25]. 
Lastly, studies on the potential sexual and urinary functional advantages are promis- 
ing, but must be evaluated in light of the excellent baseline functional characteris- 
tics of those selected for inclusion [25]. ROSRC appears to provide measurable 
benefits to sexual and urinary function. However, the magnitude of these benefits is 
unclear and the selection of appropriate candidates requires further prospective 
study vis-a-vis oncologic control. ROSRC must be adopted cautiously until further 
data are available [25]. 
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39.1 Research Methods 


A systematic review relating to muscle invasive bladder cancer and nerve sparing 
cystoprostatectomy was conducted. This was to identify whether radical cystectomy 
has a role in this cohort. The search strategy aimed to identify all references related 
to bladder cancer AND muscle invasive disease AND radical radiotherapy. Search 
terms used were as follows: (Bladder cancer) AND (muscle invasive disease) AND 
(radical radiotherapy). The following databases were screened from 1989 to 
June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMed 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
muscle invasive bladder cancer and nerve sparing. Papers were included if pub- 
lished after 1984 and had to be in English. Studies that did not conform to this were 
excluded. Only primary research was included (Fig. 39.1). 

Abstracts were independently screened for eligibility by two reviewers and dis- 
agreements resolved through discussion or third party opinion. Agreement level was 
calculated using Cohen’s Kappa to test the intercoder reliability of this screening 
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process. Cohens’ Kappa allows comparison of inter-rater reliability between papers 
using relative observed agreement. This also takes account of the comparison occur- 
ring by chance. The first reviewer agreed all 15 papers to be included, the second, 
agreed on 15. 

Data extraction was piloted by the researcher and amended in consultation with 
the research team (author and two academic supervisors). Data collected included 
authors, year and country of publication, study aims, setting, intervention aims, 
number of participants, study design, intervention components and delivery meth- 
ods, comparison groups and outcome measures, notes and follow-up questions for 
the authors. Studies were quality assessed using the PRISMA criteria for ran- 
domised controlled trials, Mays et al. [1, 2] for the action research and qualitative 
studies and the Critical Skills Appraisal programme for cohort studies. This was 
also applied to randomised controlled trials and qualitative studies. 

The search identified 79 papers (Fig. 39.1). Fifteen mapped to the search terms 
and eligibility criteria. The current systematic reviews were examined to gain fur- 
ther knowledge about the subject. Seventy-nine papers were excluded due to not 
conforming to eligibility criteria or adding to the evidence. Of the 15 papers left, 
relevant abstracts were identified and the full papers obtained (all of which were in 
English), to quality assure against search criteria. There was considerable heteroge- 
neity of design among the included studies therefore a narrative review of the evi- 
dence was undertaken. There was significant heterogeneity within studies, including 
clinical topic, numbers, outcomes, as a result a narrative review was thought to be 
best. There were 15 cohort studies, with a moderate level of evidence and two trials 
with a good level of evidence. These were from a range of countries with minimal 
loss to follow-up. All participants were identified appropriately. 


Potentially relevant studies to be 
included in the systamtic review 
(n=15) 


e Potentially relevant studies 
identified through 
database searching and 
their titles & abstracts 
independently screened by 
2 reviewers (n =79 ) 


e Papers excluded as not 
related to search terms 
(n=0) 


e Studies excluded with 
reasons; either duplicates, 
not conforming to eligibility 
criteria (n=79) 


Potentially relevant studies identified 
through other sources & 


Potentially relevant studies to be 
included in the systematic review 


independently screened by 2 for analysis (n=15) 


reviewers (n=0) 


Fig. 39.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 
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39.2 Overall Survival for Radical Radiotherapy 


D’Rummo investigated the association between facility radiotherapy (RT) case vol- 
ume and overall survival (OS) for patients with MIBC who received bladder- 
preserving RT, and the relationship with adherence to National Comprehensive 
Cancer Network (NCCN) guidelines for bladder preservation [3]. There were 7562 
patients included [3]. No differences in age, Charlson-Deyo score, T stage, or node- 
positive rates were observed between groups [3]. HVFs exhibited greater compli- 
ance with NCCN guidelines for bladder preservation (p < 0.0001) [3]. Treatment at 
an HVF was associated with the improved OS for all patients (p = 0.001) and for the 
subset of patients receiving NCCN-recommended RT doses (p = 0.0081) [3]. 

Wang explored the effect of radical TURBT combing with concomitant chemo- 
radiotherapy for muscle-invasive bladder cancer (MIBC) [4]. The overall survival 
(OS) rate of trimodality therapy (TMT) group was 64.3%, cancer specific survival 
(CSS) rate was 78.6%. And the OS rate of RC group was 66.7%, CSS rate was 
82.2% [4]. There was no statistical difference between two groups. The life quality 
of TMT group was better than that of RC group [4]. 

Lendinez-Cano reviewed bladder-sparing treatment with TURB + Chemotherapy 
+ Radiotherapy to selected patients as an alternative [5]. Fourteen patients remained 
disease free (46.6%), 10 had recurrent non-muscle invasive bladder cancer (33%). 
81.3% complete clinical response. Seventy-one percent of bladder preserved at 
5-years [5]. Overall, 5-years survival rate was 79% and 85% cancer-specific sur- 
vival rate [5]. 


39.3 Chemoradiation vs. Radical Cystectomy for MIBC 


Ritch compared survival outcome between chemoradiation therapy (CRT) and radi- 
cal cystectomy (RC) for muscle-invasive bladder cancer (MIBC) [6]. In all, 8379 
(6606 RC and 1773 CRT) patients met the inclusion criteria and 1683 patients in 
each group were propensity matched [6]. On multivariable extended Cox analysis, 
significant predictors of decreased OS were age, Charlson-Deyo Comorbidity score 
of 1, Charlson-Deyo Comorbidity score of 2, stage cT3-4, and urothelial histology 
[6]. CRT was associated with decreased mortality at year | (hazard ratio [HR] 0.84, 
95% confidence interval [CI] 0.74-0.96; p = 0.01), but at 2 years (HR 1.4, 95% CI 
1.2-1.6; p < 0.001) and 3 years onward (HR 1.5, 95% CI 1.2-1.8; p < 0.001) CRT 
was associated with increased mortality [6]. The 5-year OS was greater for RC than 
for CRT (38% vs. 30%, p = 0.004) [6]. 


39.4 Trimodal Therapy vs. Cystectomy 


Kim compared the clinical outcomes between RC and trimodal therapy (TMT) 
using propensity score matching with 50 patients in the RC arm and 29 patients in 
the TMT arm [7]. With respective median follow-up periods of 23 and 32 months 
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for the RC and TMT groups, 5-year distant metastasis-free survival (58% vs. 67%), 
overall survival (56% vs. 57%), and cancer-specific survival (69% vs. 63%) rates 
between the RC and TMT groups, respectively, were similar [7]. However, the 
5-year local recurrence-free survival was significantly better in the RC group than 
in the TMT group (74% vs. 35%). Following TMT, acute grade 3 haematological 
(n = 2) and late grade 3 genitourinary (n = 1) toxicities were reported [7]. These 
findings demonstrated that oncological outcomes of TMT were comparable with 
those of RC, except for poorer local control. Large-scale, randomized trials are war- 
ranted to confirm the findings of the present retrospective comparison and to guide 
toward best treatment options [7]. 

Gerardi assessed the feasibility, toxicity profile, and tumour outcome of an organ 
preservation curative approach in non-metastatic muscle-invasive bladder cancer 
[8]. None of the patients developed severe urinary or intestinal acute toxicity [8]. In 
10 patients with a follow-up >6 months, no cases of severe late toxicity were 
observed [8]. Response evaluated in 12 patients included complete response and 
stable disease in 11 patients (92%), and one patient (8%), respectively [8]. At the 
time of data analysis (March 2016), 10 patients (77%) are alive with no evidence of 
disease, two patients (15%) died for other reasons, and one patient has suspicious 
persistent local disease [8]. The trimodality approach, including maximal TURBT, 
radiotherapy, and chemotherapy for muscle-invasive bladder cancer, is well- 
tolerated and might be considered a valid and feasible option in fit patients who 
refuse radical cystectomy [8]. 

Kulkarni compared the oncologic outcomes between patients treated with RC or 
TMT by using a propensity score matched-cohort analysis [9]. The median age was 
68.0 years, and 29.5% had stage cT3/cT4 disease [9]. At a median follow-up of 
4.51 years, there were 20 deaths (35.7%) in the RC group (13 as a result of BC) and 
22 deaths (39.3%) in the TMT group (13 as a result of BC) [9]. The 5-year DSS rate 
was 73.2% and 76.6% in the RC and TMT groups, respectively (p = 0.49) [9]. 
Salvage cystectomy was performed in 6 (10.7%) of 56 patients who received 
TMT [9]. 


39.5 Radiochemotherapy vs. Radical Cystectomy 


Boustani examined both radical cystectomy (RC) and radiochemotherapy (RCT) 
in elderly patients [10]. Ninety-two patients underwent RC and 72 patients had 
RCT [10]. Median OS was 1.99 years (95% CI 1.17-2.76) after RC and 1.97 years 
(95% CI 1.35-2.64) after RCT (p = 0.73) [10]. Median progression-free survival 
(PFS) after RC and RCT were 1.25 years (95% CI 0.80-1.75) and 1.52 years 
(95% CI 1.01-2.04), respectively (p = 0.54) [10]. In multivariate analyses, only 
disease progression was significantly associated with worse OS (HR = 10.27 
(95% CI 6.63-15.91), p < 0.0001) [10]. Treatment modality was not a prognostic 
factor [10]. 
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39.6 Radiochemotherapy in the Elderly 


Christodoulou evaluated concurrent radical radiotherapy with gemcitabine radio- 
sensitisation (GemX) in elderly patients versus bladder carbogen and nicotinamide 
(BCON) as a phase III trial [11]. Elderly patients had worse performance status 
(p = 0.020) and co-morbidities (p = 0.030) [11]. A similar proportion of patients 
received planned dose radiotherapy in both groups (p = 0.260), although fewer 
elderly patients received all four cycles of concurrent chemotherapy (p = 0.017) due 
to toxicity [11]. For OS, age had some prognostic power; HR 1.04 (95% CI 
1.00-1.08; p = 0.068) [11]. Overall survival and LPFS in elderly patients were com- 
parable between CON and GemX (HR 1.13, 95% CI 0.69-1.85; p = 0.616 and HR 
0.85, 95% CI 0.41-1.74; p = 0.659 respectively) [11]. 

Varughese examined contemporary UK radiotherapy practice for the manage- 
ment of muscle invasive bladder cancer (MIBC) against published national guid- 
ance [12]. Sixty-nine percent (41/59) of UK radiotherapy centres completed a 
detailed questionnaire for 508 patients [12]. The median age was 78 years and 64% 
(n = 323 patients) had stage II or HI disease [12]. Treatment intent was radical in 
54% (n = 275). From transurethral resection of the bladder tumour, patients waited 
57 days before starting neoadjuvant chemotherapy (NAC) (interquartile range 
46-72 days) [12]. Patients who had radical radiotherapy as their first definitive treat- 
ment waited a median of 82 days (interquartile range 62—105 days) [12]. NAC was 
considered in 66% (n = 182) of all radical cases and given in 43% (n = 119) [12]. 
Concurrent radiosensitisation (CRT) was considered for 53% (n = 146) and deliv- 
ered in 40% (n = 109) of patients [12]. The most common fractionation was 
55 Gy/20 fractions/4 weeks in 49% (n = 134) for radical patients and 36 Gy/6 frac- 
tions/6 weeks in 25% (n = 57) for palliative patients [12]. 

Maebayashi examined whether the feasibility of concurrent use of intra-arterial 
chemotherapy (IAC) can be assessed using both treatment results of RT for MIBC 
in elderly patients and the G8 Screening Tool [13]. The overall median G8 score 
was 12 (range = 9-15), with scores of 13 (range = 12-15) in the IACRT group and 
10 (range = 9-11) in the RT-alone group [13]. The G8 score was 12 or more in all 
patients in the IACRT group. The 2- and 5-year overall survival rates were 80% and 
66.7% in the IACRT group [13]. The 1- and 2-year survival rates in the RT-alone 
group were 50% and 25%, respectively. Regarding late adverse events, only one 
patient experienced grade 2 genitourinary toxicity [13]. 

Wujanto reviewed the outcomes of older patients treated with RT with or without 
concurrent chemotherapy (CRT) [14]. The 2- and 5-year OS was 64% and 44%, 
respectively [14]. The 2- and 5-year RFS was 68% and 49%, respectively [14]. 
Median RFS was 34 months (range 8—121 months) [14]. Univariate analysis showed 
that performance status (0-1 vs. 2-3; HR 2.7, 95% CI 1.07-6.8, p = 0.035) and 
International Society of Geriatric Oncology (SIOG) group (<2 vs. >2; HR 3.23, 
95% CI 1.12-8.64, p = 0.019) were significantly associated with increased hazard 
for death [14]. One patient (2%) had grade 3 cystitis [14]. 
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39.7 GU Toxicity from Radical Radiotherapy 


Nowak-Sadzikowska evaluated the clinical outcome and toxicity of the treatment of 
muscle-invasive bladder cancer (MIBC) that combined transurethral resection of 
bladder tumour (TURB) with “concomitant boost” radiotherapy delivered over a 
shortened overall treatment time of 5 weeks, with or without concurrent chemo- 
therapy [15]. Acute genitourinary toxicity of G3 was scored in 3/73 (4%) patients 
[15]. Late gastrointestinal toxicity higher than G2 and genitourinary higher than G3 
were not reported [15]. Complete remission was achieved in 48/73 (66%), partial 
remission in 17/73 (23%), and stabilization disease in 8/73 (11%) patients [15]. 
Three- and five-year overall, disease specific and invasive locoregional disease-free 
survival rates were 65% and 52%, 70% and 59%, 52% and 43%, respectively [15]. 

McPherson evaluated TURBT and chemoradiotherapy without salvage cystec- 
tomy in medically inoperable octogenarian patients [16]. Mean overall survival 
(OS) was 20.7 months (IQR 12.75-23.25), while mean recurrence-free survival 
(RFS) was 13.75 months (IQR 3.75—16.5) [16]. Patients receiving HD radiotherapy 
showed improved OS and local RFS (LRFS) without significant differences in 
Grade 3—4 toxicities [16]. Univariate Cox regression identified hydronephrosis as a 
predictor of worse OS and local recurrence and HD radiotherapy as a predictor of 
improved OS and local recurrence rates [16]. 


39.8 Grey Matter 


Fonteyne reported on overall survival (OS), cancer specific survival (CSS), and 
morbidity after curative treatment in elderly patients, defined as age >70 year, with 
nonmetastatic MIBC and to compare this with the outcome of younger MIBC 
patients [17]. Forty-two articles were retrieved for review [17]. No article directly 
addressed the use of geriatric assessment [17]. OS and CSS worsen significantly 
with age both after radical cystectomy and radiotherapy regimens [17]. While POM 
significantly increases with age, morbidity seems comparable between younger and 
older patients [17]. 

McAlpine evaluated the efficacy and safety of radiotherapy preoperatively or 
postoperatively for patients with MIBC receiving cystectomy compared to cystec- 
tomy alone [18]. There was a non-statistically significant improvement in overall 
survival for patients who received neo-adjuvant radiotherapy and cystectomy [18]. 
At 3 and 5 years, the odds ratios were 1.23 (95% confidence interval [CI] 0.72-2.09) 
and 1.26 (95% CI 0.76-2.09), respectively, in favour of neoadjuvant radiotherapy 
[18]. Subgroup analyses including higher doses of radiotherapy showed greater 
effect on survival [18]. 
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Robotic radical cystectomy is a common operation. Ileal conduits are the most com- 
monly performed diversion following radical cystectomy with acceptable morbid- 
ity. It also has the lowest reoperation rates as compared to continent diversion. The 
question arises, if diversion has to be conducted, as redo surgery, is the robotic 
approach best? 

With new robotic platforms, robotic surgery is advancing. Applications of robotic 
surgery in urology are rapidly expanding. These include single docking abilities and 
access from the kidney to the prostate without having to change patient position [1]. 
Emerging robotic platforms are being developed to improve performance of a wider 
variety of urologic interventions [2]. At the start of any learning curve, the compli- 
cation rate can be high. Robotics improve safety outcomes and approaches to previ- 
ously inaccessible areas. Can revision surgery be done safely robotically by the 
inexperienced surgeon? 

Robotic surgery has been used with success for ileal conduit revision with repair 
of ureteral stenosis. Five trocars can be used for the 4 arms of the Si da Vinci robot 
in a 4-arm approach. Estimated blood loss was minimal (50 ml) [1]. There were no 
perioperative complications after this procedure. At 3 months of follow-up, the 
patient remained complication-free [1]. This demonstrated redo surgery is not an 
easy procedure due to postoperative adhesions and anatomical distortion. Robotic 
surgery is precise for dissection of adhesions and robotic suturing [1]. Re-do sur- 
gery using a robot, which is a complicated procedure is the way forward. 

Application of robotic surgery has also been used to manage a robotic cystec- 
tomy with conduit diversion [3]. A ureteroileal anastomotic stricture was treated 
robotically. A robotic ureteroileal anastomosis revision was performed through 
three robotic ports (12, 8, 8 mm) at a new site on the conduit using interrupted 
sutures with bowel mucosal eversion [3]. There has been no recurrence of stricture 
after 6 months. 

Again, this demonstrates successful use of robotics in complication revision. 
Even though the learning curve can be difficult for a surgeon, totally intracorporeal 
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RARC with intracorporeal neobladder is a complex procedure, but it can be per- 
formed safely, with a structured approach, at a high-volume established robotic sur- 
gery centre without compromising perioperative and pathological outcomes during 
the learning curve for surgeons [4, 5]. 

Postoperative bleeding is a known risk of any surgery. Although this risk is rec- 
ognized, there is limited characterization of the rate of this occurrence in laparo- 
scopic and robotic surgery [6]. Bleeding requiring re-operation is a recognized rare 
complication of minimally invasive surgery, even in experienced hands. None of the 
patients post robotic prostatectomy required transfusion [6]. All reoperations 
occurred within the first 24 h postoperatively and indications for reoperation 
included hemodynamic instability in all cases, but this can be conducted robotically 
with success. 

It has been demonstrated that robotic surgery is clearly an advantage technique 
(easy manoeuvring, comfortable and ergonomic position for the surgeon, 3D visu- 
alization and short learning curve) [7]. Robotic revision surgery is a challenging but 
feasible procedure in well-selected patients. Appropriate trocar and patient position- 
ing is crucial to facilitate this surgery. Adhesiolysis can also be conducted roboti- 
cally, with the advantage of extended instruments for greater access. This minimally 
invasive procedure is facilitated by the use of the robotic platform and advances in 
robotic technology. An experienced robotic team and mentor can impact the learn- 
ing curve of a new surgeon in the same centre resulting in decreased complication 
rates [4]. 
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Secondary Pelvic Malignancies 4 1 
and Bladder Cancer 


There have been a number of articles recently on secondary pelvic malignancies [1]. 
With the advent of robotic surgery, and new platforms, many changes have come 
into place. However, what can be done differently to allow improved outcomes? 

Robotic radical cystectomy (RARC) is one of the hardest robotic operations a 
urological surgeon conducts. Robotic surgery has made operations for pelvic oncol- 
ogy considerably better, yet if there is any prior therapy, this makes the operation a 
lot harder. Techniques for radical cystectomy and reconstruction have evolved over 
the past 10 years, yet the data for robotic vs. open cystectomy is still lacking [2]. 

Robot-assisted surgery offers the same results as in open surgery in a minimally 
invasive fashion with better vision, allowing very meticulous and precise handling 
[3]. A robot-assisted RARC with total intracorporeal ileal conduit represents a fea- 
sible, reproducible and safe operative technique [1]. This was highlighted by Luchey 
et al., as being important in salvage or secondary pelvic malignancies [1]. Many 
reconstructive procedures supported by sound evidence [2]. But what are the new 
advances in robotic surgery, what are the other techniques that can be used to 
advance robotic radical cystectomy and reconstruction further and minimise poor 
oncological outcomes? 

Evolutions in technique often mean limited incisions. Robotic-assisted laparo- 
scopic radical cystectomy with a modified Pfannenstiel incision has been used suc- 
cessfully [4]. Whilst a completely intracorporeal procedure is a technically difficult 
and time-consuming procedure, it does allow minimal incisions to be made. 
Technically, the incision provides good exposure, facilitating reconstruction, can be 
used for specimen retrieval, and heals better with a cosmetic scar [5]. This has 
improved patient outcomes as a result. This was also highlighted by Luchey et al., 
minimal access is a way forward, but as with robotics, precision and meticulous tis- 
sue handling also are key [1]. 

Robotic surgery has also opened up the field for older patients. This cohort are 
less likely to be treated with radical surgery compared to younger patients [6]. Yet 
RARC is feasible and safe for older patients. Despite a higher prevalence of 
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comorbidities in octogenarians, RARC with ileal conduit can provide similar dis- 
ease control and survival outcomes with risks of major perioperative morbidity 
comparable to those in younger patients [6]. Luchey et al. look at secondary malig- 
nancies, and whilst the outcomes are not as promising as operating on a virgin abdo- 
men, they are nonetheless promising [1]. 

This has furthermore become enhanced when dealing with salvage therapy or a 
secondary surgery. Luchey et al. highlighted how surgical treatment for a secondary 
pelvic cancer can give less optimistic outcomes [1]. RARC after pelvic radiation is 
complicated by impaired wound healing potentially predisposing to stricture, wound 
breakdown, and other late complications [7], yet for salvage therapy good outcomes 
with robotic techniques can be obtained. 

Clearly, one of the factors supporting RARC and good outcomes, is use and 
development of robotic techniques, clearly highlighted by Luchey et al. [1]. Robotics 
is here to stay, especially in cases of secondary pelvic malignancy. 
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Robotic Radical Cystectomy: Technical 42 
Tips and Tricks 


Robot-assisted laparoscopic radical cystectomy (RARC) has proven to reduce mor- 
bidity after cystectomy [1]. Many centres initially were conducting robot assisted 
laparoscopic radical cystectomy with extracorporeal urinary diversion [1]. Things 
have evolved so urinary diversion is being performed intracorporeally along with 
radical cystectomy [1]. This covers technical tips and tricks that can make one of the 
most difficult operations in urology easier. 

The robotic cystectomy is performed via a six-port transperitoneal approach [2]. 
To gain access to the peritoneum, a Hassan technique or open technique can be used 
to obtain intraperitoneal access [3]. A 12-mm camera port is inserted, and pneumo- 
peritoneum is achieved. Three 8-mm robotic ports and a 12-mm assistant port are 
placed in the “W” configuration under direct visualization [3]. There are minor 
alterations to this technique, including using hybrid ports. The patient is placed in 
the steep Trendelenberg position and the robot is docked [2]. 

A standard approach to the procedure would be to start with bilateral classical 
lymph node dissection followed by ureter dissection [4]. One of the most important 
steps of RARC and ileal conduit formation, is adequate mobilisation of the ureters, 
to avoid tension free anastomosis. In practice, these can be difficult to identify. Each 
ureter must be mobilized, and the left ureter taken beneath the sigmoid colon [5]. As 
part of this, frozen section can also be used to confirm the presence of no recurrence 
of tumor. Each ureter would be spatulated and anastomosis completed over a dou- 
ble-J stent using two running 4-0 Vicryl sutures [5]. 

The left ureter is mobilised under the descending colon with the aid of the 30° 
telescope [6]. The third arm positioned on the patient’s right side is used to place 
tension on the ureters caudally telescope [6]. Lateral dissection included identifica- 
tion and clipping of individual branches from internal iliac artery to bladder and 
identification of endopelvic fascia [4]. Posterior dissection included opening of both 
peritoneum and denonvilliers fascia [4]. Then both the ureters were clipped and 
divided followed by ligation of bilateral posterolateral vascular pedicles [4]. The 
dorsal venous complex is then oversewn and the pressure goes up to 20. 
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In women, posterior dissection is conducted with the aid of a malleable retractor 
placed under the cervix [2]. Intraoperatively, a stay suture lifts the uterus [7]. This 
allows manipulation and precise dissection. The anterior dissection of the bladder is 
then performed, followed by en-bloc removal of the bladder, urethra, and uterus [3]. 
After the division of the suspensory ligament of the ovary and the supporting liga- 
ments of the uterus, the ureters are identified and dissected free [8]. The vaginal cuff 
was then closed using V-lock stitch, and an extended lymph node dissection was 
performed [7]. This can be a procedure with complications, but with an appropriate 
multidisciplinary team, these can be reduced. 

To mobilise the bladder, lateral dissection of the bladder is performed until the 
pubic bone and endopelvic fascia are visualized [7]. Both pedicles of the bladder are 
dissected, clipped and divided [8]. The bladder is detached from the anterior abdom- 
inal wall and the endopelvic fascia is opened [8]. 

To form the ileal conduit, isolation of at least 15 cm of ileum needs to occur [9] 
if using the extracorporeal technique. With time robotic surgeons are becoming 
more familiar with intracorporeal urinary diversion especially ileal conduit [10]. As 
part of this procedure, patients need retroperitoneal transfer of left ureter to the right 
side, beneath the sigmoid colon [11]. Ileal conduit urinary diversion including isola- 
tion of the ileal loop and bilateral stented uretero-ileal anastomosis in end to side 
fashion and restoration of bowel continuity, should all be performed intracorpore- 
ally [11]. 

The ureters are spatulated and joined in side to side Bricker fashion with redun- 
dant distal ureter excised [6]. Isolation of the caecum or terminal Ileum is performed 
with the forceps of the surgical assistant and double fenestrated robotic graspers to 
prevent bowel injury [6]. The left hand of the assistant and grasper of the robot are 
used to position the ileum in a side by side fashion to staple together [6]. Two 
sequential staple are deplounsyed to ensure good bowel patency and is also used to 
close the open end of the ileum [6]. The ileal staple line is oversewn with a 2-0 vic- 
ryl as well as tension reducing stitch is placed at the point of the bowel anasto- 
mosis [6]. 

For the ileal—ureteric reconstruction, the third Robotic arm is again placed on the 
Infant feeding catheters and caudal traction placed on the ureter [6]. Ureteric—ileal 
anastomosis (Wallace or Bricker) is performed on the end of the Ileum [6]. The 
Ureteric anastomosis is placed under the descending colon and peritoneum placed 
over it to reduce leakage or fistula formation [6]. The distal cutaneous Ileal recon- 
struction is performed as per open technique and extracted as much as possible via 
the right Robotic arm site if possible [6]. 

This procedure is a successfully oncological procedure, however, the outcomes 
from robotic cystectomy, as an improvement over open remain to be seen. 
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A Focus on Robotic Intracorporeal 43 
Neobladder Formation 


There are a number of issues as no difference in outcomes between open and robotic 
cystectomies that have been noted. A complete minimally invasive approach shows 
consistent advantages compared with open radical cystectomy [1]. The lower com- 
plications rates, and shorter length of stay all contribute towards better functional 
and oncological outcomes [2]. 

Whilst minimally invasive surgery contributes to better post-operative recovery, 
so does pre-operative patient fitness. Very often, patients do not undergo cardiopul- 
monary exercise testing as part of their management regime. As yet this has not 
undergone trial testing. 

However, this is one part of patient care that needs to be addressed. Surgeon 
experience, especially with the publication of surgeon outcomes, is now becoming 
a more important topic than ever. Prior open experience in these cases is often 
invaluable. However, with todays’ training programmes, it is harder and harder to 
get open surgical experience, as so much operating has become robotic. The devel- 
opment of a robotic surgical curriculum and training of trainees must take this into 
account. 

An experienced team, both surgeon, trainee and assistant are required to work in 
harmony together. This is what makes the difference giving shorter lengths of stay, 
lower complication rates and better outcomes [3]. Additionally, it is better to be an 
experienced robotic prostatectomist, prior to conducting robotic cystectomies and 
neobladder. 

The only limiting factor for robotic cystectomies becoming widespread, is cost. 
At the end of the day, care should be patient centred, not cost centred. 
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Orthotopic Neobladders vs. Ileal 
Conduits 44 


A wide body of literature exists on orthotopic neobladders (ONB) vs. ileal conduits 
(IC). This is a really important topic, and one which needs to be addressed. These 
are significant articles, as they highlight ONB is better than IC in terms of physical 
functioning, role functioning, social functioning, global health status/QoL and 
financial expenditure-all central to survivorship care. ONB reconstruction provides 
better QoL outcomes than does IC urinary diversion [1]. This is more so when top- 
ics like this may even be considered censured in some parts of the world. 

The problem is two-fold. Firstly, the age of the new bladder cancer diagnoses are 
getting younger and younger. This is especially related to campaigns by the govern- 
ment, regarding haematuria and increased awareness. This population that are very 
often sexually active. As a result, the majority of patients may not want an ileal 
conduit and bag attached. In contrast to that, even the older more active population 
may not want this option. 

If a patient does have an ONB, it immediately saves on cost of stoma care, stoma 
bags and all the accessories that go with it [2]. Given the number of patients under- 
going cystectomy, this is a considerable figure. Due to the cost of the tariff for an 
ONB and ileal conduit being the same in the NHS, more centres would opt to do 
IC. This is due to the fact it is a shorter operation, when compared with the ONB, 
which can be up to five hours long. With waiting list and breach pressures on all 
teams, this seems to be the logical option, however, it may not give the best outcome 
to the patient. Added to that, if trainees are being trained predominately to do IC, 
then again ONB will fall by the wayside, with yet another generation of young 
urologists opting for IC. 

Firstly the DoH needs to reconsider the tariff for ONB vs. IC given that ONB is 
a far longer procedure and that significant savings are made on stoma care. Secondly, 
trainees need to be trained on both procedures. Thirdly, the option of ONB should 
be made available to patients, should they require it, instead of IC alone. 
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The Role of Enhanced Recovery 45 
in Robotic Cystectomy 


There have been a number of articles recently examining pain within enhanced 
recovery. This clearly highlighted patients on an enhanced recovery pathway after 
open surgery have a number of factors contributing to their recovery [1, 2]. This 
included significantly less opioid analgesics, possibly contributing to decreased 
postoperative ileus and shorter length of hospital stay. In todays’ world, the focus 
seems to be on robotic surgery as the driving force behind shorter recovery periods 
and day case surgery [3]. However, whilst appropriate patient selection may be true 
in prostate surgery, the same cannot be said of robotic cystectomy. With a far wider 
resectional area and greater stress response, appropriate patient selection before- 
hand and support afterwards is key to good patient outcomes. 

ERAS studies have shown objective parameters that can improve peri-op out- 
comes [4]. However, a survey has shown significant individual differences in peri- 
op management of bladder cancer with the majority of urologists using personal 
experience as a primary guide [4]. 

The key to successful post-operative recovery with robotic cystectomy is preop- 
erative, intraoperative, and postoperative care advances with implementation of cys- 
tectomy enhanced recovery pathways [5]. This is a novel way to reduce length of 
stay and overall complications within 90 days of cystectomy without increasing 
readmissions or complications as demonstrated by Xu et al. [2]. A well designed 
pathway in combination with robotic surgery can dramatically improve complica- 
tions and length of stay compared to the national standards [6]. 

The pathway starts pre-operatively, with assessment of the patient using cardio- 
pulmonary exercise testing. The use of cardiopulmonary exercise testing is gaining 
popularity as a preoperative functional assessment tool and is a useful adjunct to 
risk stratification before radical cystectomy [7]. 

The enhanced recovery pathway implements a series of evidence based interven- 
tions that decreases length of stay and complications without compromising patient 
outcomes [5]. A standard pathway incorporates preoperative education, expectation 
setting, prehabilitation, nutrition evaluation, carbohydrate loading, venous 
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thrombosis prophylaxis, normothermia maintenance, local anaesthesia, no nasogas- 
tric tubes or bowel prep, early feeding, and opioid avoidance [5]. 

Robotics alone is not enough to maximise patient outcome, the benefits of 
enhanced recovery are also required with robotic cystectomy. 
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MIBC: Quality of Life with Urinary 
Diversion 46 


Filipas et al. [1] compared the quality of life and health in incontinent and continent 
urinary diversions [1]. Patients with non-tumour disease, a continent reservoir and 
employment tended to have the highest level of quality of life [1]. The higher the 
number and severity of psychological symptoms, such as depression and anxiety, 
the lower the level of global satisfaction with life, health and urinary diversion, and 
vice versa [1]. This demonstrates the decision for a continent versus an incontinent 
urinary diversion must consider not only the medical factors of each individual 
patient, but also the initial diagnosis, psychological condition and employ- 
ment status. 

A questionnaire survey was carried out to assess the quality of life of 60 patients 
who had undergone cystectomy because of bladder carcinoma [2]. Urinary diver- 
sion was by a continent caecal reservoir in 20 patients and by a conduit in 40. The 
patients’ replies showed that cystectomy could cause severe problems in all aspects 
of life. Diversion with a continent caecal reservoir was associated with fewer stoma- 
related problems and seemed to allow the patients greater freedom to continue 
activities such as sport, travel and social life [2]. Sexual problems, disturbed rela- 
tionships with partners and emotional and mental problems were common and did 
not differ between the two groups of patients. It is recommended that patients 
judged to be prone to mental and emotional disturbance after cystectomy should be 
identified pre-operatively and given extra psychological support. 

Protogerou et al., measure the quality-of-life (QoL) outcome and urinary and 
sexual function and bother after radical cystectomy and different types of urinary 
tract reconstruction (Bricker vs. modified S-pouch neobladder), also assessing dif- 
ferences between them and a normal population [3]. Sexual function was seriously 
and similarly affected in groups 1 and 2; the erection rate was 28.9% for group 1, 
35.5% for group 2 (p = 0.1) and 83.3% in group 3 (p = 0.003), Women reported 
equivalent dysfunction in all three groups (15.4%, 20% and 16.6%, p = 0.3). Sexual 
desire was also equal in all groups (48.2%, 50% and 48.1%). Patients in group 1 
expressed more bother, while those in group 2 seemed more satisfied by their sexual 
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life (84.4%, 68% and 68.5%, p = 0.04). Radical cystectomy does not affect QoL 
whichever urinary reconstruction is used, and this implies a determination by the 
patients to live and adjust to their new conditions. On the contrary, urinary and 
sexual function are affected and related to the method used to reconstruct the uri- 
nary system. 

Bjerre et al., compare the health-related quality of life after bladder substitution 
with that following ileal conduit diversion [4]. Both day- and night-time urinary 
leakage occurred more frequently following bladder substitution (18% against 10%, 
and 21% against 3%) [4]. Nevertheless, urinary leakage affected conduit patients 
more severely and they scored higher on a leakage distress scale. Furthermore, 58% 
of the ileal conduit but only 21% of the bladder substitution patients gave urinary 
leakage as their main concern (p = 0.04) [4]. Ileal conduit patients did not retain 
their body image as well as those with bladder substitution. The frequency of both 
sexual and non-sexual physical contacts decreased in the majority of the conduit 
patients but only in a minority of the bladder substitute patients. Global satisfaction 
was high and similar in both groups [4]. These results show that the health-related 
quality of life is retained to a higher degree after bladder substitution and supports 
the use of this procedure as the standard method of diversion after cystectomy for 
bladder cancer. 

Kitamura et al. compare the QOL in patients with ileal or colon conduits (IC), 
continent urinary reservoir (CR) and ileal neobladder (NB), a retrospective study 
was conducted using a questionnaire sent by mail [5]. The IC group frequently 
complained of changes in bathing habits and loss of using public baths in compari- 
son with the CR and the NB groups [5]. High scores for loss of sexual desire were 
obtained in the IC, the CR and the NB groups, in this order. Because of the nearly 
physiological voiding, the NB group desired a voiding condition like pre-operative 
status as compared with the IC and the CR groups [5]. However, for most of the 
questionnaire items no difference was seen among the IC, CR and NB groups con- 
cerning general condition, reconstruction-related symptoms, psychological status, 
sexual life, social status, satisfaction with the treatment and global satisfaction with 
life and health [5]. There was little difference in the QOL score of the questionnaire 
and satisfaction among the IC, CR and NB groups. It was suggested that almost 
every patient accepted and adapted to the present status of general quality of life in 
each group. 

Gerharz et al., reassessed the psychological and social aspects of this treatment 
compared with wet urostomy. There were statistically significant superiority of con- 
tinent reservoirs regarding all stoma related items, patient global self-assessment of 
their quality of life (single item, p < 0.005), physical strength, mental capacity, lei- 
sure time activities and social competence (p < 0.05) [6]. Continent diversion is 
clearly advantageous with respect to all items directly related to the stoma. The 
significant superiority of continent diversion in patient global self-assessment of 
their quality of life reflects the highly subjective dimension of the concept [6]. 
Superiority in self-ratings of physical strength, mental capacity, leisure time activi- 
ties and social competence could be interpreted as indicators of enhanced vitality in 
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those patients, thus, supporting understanding that women and men who actively 
participate in life have a special benefit from continent reservoirs [6]. 

Hara compared the health-related quality of life (HRQoL) after radical cystec- 
tomy in patients with an ileal conduit or an orthotopic neobladder [7]. Six of the 
eight scales of HRQoL were favourable in both patients with a neobladder or an 
ileal conduit, and there was no significant difference between these groups [7]. In 
addition, the HRQoL of patients with an orthotopic neobladder (except for role- 
emotional functioning) was unaffected by the segment of the intestine used for neo- 
bladder construction [7]. Therefore, patients with both types of urinary diversion 
were generally satisfied with their overall health and quality of life. 

Radical cystectomy remains the gold standard in treatment of muscle invasive 
bladder cancer [8]. Evolution of pathological guidelines has empowered centres to 
offer orthotopic substitution (OBS) to patients undergoing radical cystectomy [8]. 
In a similar age-group population, there was no significant difference in most QoL 
indices but body image issues persist in ICD patients [8]. OBS patients had signifi- 
cantly better physical function, continuing to have a more active lifestyle [8]. They 
attained urethral voiding with good continence. 
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Is Better? 


Continent urinary diversion has evolved from an investigational method of urinary 
tract reconstruction to an accepted, and in many instances preferred, option for men 
and women facing radical cystectomy [1]. At this time, continent diversion should 
be offered to all appropriate candidates, and these procedures should be considered 
a part of the standard urologic armamentarium [1]. 

At most centers with experience in urinary diversion, an orthotopic urinary res- 
ervoir is the diversion of choice after radical cystectomy for bladder cancer [2]. The 
paradigm has shifted in the past 10 years from actively looking for reasons to do an 
orthotopic diversion to carefully considering why a patient cannot undergo recon- 
struction to their native urethra [2]. Proper patient selection is the key to success. 
Notably, chronologic age is not an absolute contraindication to orthotopic diversion 
[2]. Instead, careful consideration of the patient’s comorbid conditions should guide 
eligibility. In addition, locally advanced disease is not a contraindication to an 
orthotopic diversion [3]. 

To have the flexibility to manage whatever situation presents itself intraopera- 
tively, the surgeon performing a urinary diversion after radical cystectomy must be 
facile with several diversion techniques [3]. At the very least, the surgeon must be 
comfortable with one type of each major form of urinary diversion, a conduit 
(incontinent) diversion, a continent cutaneous diversion, and an orthotopic diver- 
sion. As a result, radical cystectomy and urinary diversion should be performed at 
centers with significant experience in all three types of diversions. 

Studer et al. reported on 10 years of experience with an ileal low-pressure blad- 
der substitute combined with an afferent tubular segment following cystectomy in 
100 consecutive men [4]. The median follow-up period was 30 months (range 
3-108 months), with a 2.5-year minimum in survivors. The early complication rate 
was 11%, including 2 deaths due to postoperative sepsis. In all, 14 patients required 
reoperation for late complications. For continence: 92% by day (after 1 year) and 
80% by night (after 2 years). This demonstrated this technique is straightforward, 
allows radical cancer surgery, and protects the upper tract. The favorable functional 
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results are comparable with those achieved by similar techniques, but meticulous 
follow-up is essential. 

Orthotopic reconstruction following cystectomy has evolved in an attempt to 
restore anatomy and function to as close as possible to the preoperative state [5]. 
Lantz et al. [5], reviewed functional outcomes of patients who underwent cystec- 
tomy and neobladder reconstruction. This demonstrated orthotopic neobladders 
have excellent functional outcomes with low rates of incontinence, which improved 
throughout follow-up [5]. A significant proportion of patients developed hydrone- 
phrosis, highlighting the need for close follow-up to prevent reversible renal dete- 
rioration [5]. Creatinine increased during follow-up irrespective of the development 
of hydronephrosis, but the clinical significance is unknown [5]. 

Mcguire et al. assessed the impact of different forms of urinary diversion on 
overall quality of life in patients with bladder cancer [6]. Patients with ileal conduits 
have significantly decreased mental health quality of life whereas patients with con- 
tinent urinary diversions do not [6]. Therefore, when not medically contraindicated, 
patients should be offered a continent diversion as the diversion of choice after 
cystectomy. 

Patients frequently complain about changes in their everyday life after radical 
cystectomy and urinary diversion [7]. Hobisch et al., compared subjective morbidity 
of ileal neobladder to the urethra versus ileal conduit urinary diversion and to eluci- 
date its influence on quality of life. The results demonstrate patients with an ortho- 
topic neobladder better adapt to the new situation than patients with an ileal conduit 
[7]. In addition, neobladder to the urethra improves quality of life due to a better 
self-confidence, better rehabilitation as well as restoration of leisure, professional, 
traveling, and social activities, and reduced risk of inadvertent loss of urine. The 
results obtained by this study demonstrate that quality of life is preserved in a higher 
degree after orthotopic neobladder than after ileal conduit urinary diversion [7]. 

Health related quality of life after urinary diversion has been increasingly recog- 
nized as an important outcome measure [8]. However, few studies have directly 
compared patients with an ileal conduit with those with a continent orthotopic neo- 
bladder and even fewer have used validated quality of life instruments [8]. Dutta 
et al. compared health related quality of life in patients who underwent neobladder 
versus ileal conduit creation using validated questionnaires. Patients with an ortho- 
topic neobladder have marginal quality of life advantages over those with an ileal 
conduit [8, 9]. However, differences in health related quality of life in the two types 
of urinary diversion are confounded by age since patients who underwent orthotopic 
diversion were younger and as a result of age would be expected to have a higher 
health related quality of life score. 
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MIBC: A Systematic Review 48 
on Orthotopic Neobladder vs. Ileal 
Conduit, Which Is Better? 


A systematic review relating to literature on urinary diversion for muscle invasive 
bladder cancer was conducted. This was to identify which gave better outcomes. 
The search strategy aimed to identify all references related to bladder cancer AND 
urinary diversion. Search terms used were as follows: (Muscle Invasive Bladder 
cancer) AND (Orthotopic Neobladder) or (Ileal Conduit) The following databases 
were screened from 1989 to June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMed 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
bladder cancer and screening. Papers were included if published after 1984 and had 
to be in English. Studies that did not conform to this were excluded. Only primary 
research was included. The overall aim was to identify the outcomes from Orthotopic 
neobladder vs. ileal conduit. 

Abstracts were independently screened for eligibility by two reviewers and dis- 
agreements resolved through discussion or third party opinion. Agreement level was 
calculated using Cohen’s Kappa to test the intercoder reliability of this screening 
process. Cohens’ Kappa allows comparison of inter-rater reliability between papers 
using relative observed agreement. This also takes account of the comparison 
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occurring by chance. The first reviewer agreed all 18 papers to be included, the 
second, agreed on 18. 

Data extraction was piloted by the researcher and amended in consultation with 
the research team (author and two academic supervisors). Data collected included 
authors, year and country of publication, study aims, setting, intervention aims, 
number of participants, study design, intervention components and delivery meth- 
ods, comparison groups and outcome measures, notes and follow-up questions for 
the authors. Studies were quality assessed using the PRISMA criteria for ran- 
domised controlled trials, Mays et al. [1, 2] for the action research and qualitative 
studies and the Critical Skills Appraisal programme for cohort studies. This was 
also applied to randomised controlled trials and qualitative studies. 

The search identified 49 papers (Fig. 48.1). However, only 18 mapped to the 
search terms and eligibility criteria. The current systematic reviews were examined 
to gain further knowledge about the subject. Twenty-one papers were excluded due 
to not conforming to eligibility criteria or adding to the evidence. Of the 18 papers 
left, relevant abstracts were identified and the full papers obtained (all of which 
were in English), to quality assure against criteria. There was considerable hetero- 
geneity of design among the included studies therefore a narrative review of the 
evidence was undertaken. There was significant heterogeneity within studies, 
including clinical topic, numbers, outcomes, as a results a narrative review was 
thought to be best. 


48.1 Incidence of Ileal Conduit vs. Orthotopic 
Between 2001-2012, approximately 69,049 ICs and 6991 CDs were performed [3]. 


ICs are conducted at a higher rate than CDs (40-59 years: 79.5% vs. 20.5%; 
60-69 years: 88.0% vs. 12.0%; p < 0.0001). There was a difference in males vs. 


Potentially relevant studies to be 
included in the systematic review 
for analysis (n=49) 


e Potentially relevant studies 
identified through 
database searching and 
their titles & abstracts 
independently screened by 


e Papers excluded as not 
related to search terms 
(n=21) 


e Studies excluded with 
reasons; either duplicates, 
not conforming to 

eligibility criteria (n=O) 


2 reviewers (n=49 ) 


Potentially relevant studies 
identified through other sources & 
independently screened by 2 
reviewers (n=0) 


Potentially relevant studies to be 
included in the systematic review 
for analysis (n=18) 


Fig. 48.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 
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females (10.2% vs. 4.0%; OR 2.36) [3]. Patients are more likely to receive ICs than 
CDs. Gender, racial, and geographic disparities exist among those receiving CDs. 

The utilization rate of neobladder (NB) was 6.9% in 2000 and 9.1% in 2010 
(p < 0.001) [4]. Younger, healthier, privately-insured and wealthier male individuals 
were more likely to receive a NB. High-volume hospitals were more likely to offer 
NB [4]. In the post-propensity matched cohort, urinary diversion type failed to be 
significantly associated with the examined endpoints, except for intra- and postop- 
erative complications (IC vs. NB odds ratio [OR]: 1.15, p = 0.04) [4]. Despite com- 
parable morbidity and mortality odds between NB and IC, as of the most 
contemporary year of the study (2010), IC remains the preferred urinary diversion 
type. Several sociodemographic factors were associated with NB. 

Overall 59% of younger and 26% of older patients received a neobladder 
(p < 0.001) [5]. There was a significant trend toward ileal conduit urinary diversion. 
Patients with female gender, advanced age, significant medical comorbidity or 
locally advanced disease were less likely to undergo neobladder urinary diversion 
[5]. This trend is partly explained by surgeon preference combined with an aging, 
more comorbid patient population. 


48.2 Health Related Quality of Life 


Cerruot examined the health-related quality of life (HR-QoL) outcomes between 
ileal conduit (IC) and ileal orthotopic neobladder (IONB) with validated self- 
reported cancer-specific instruments [6]. At univariate analysis IONB was favour- 
able for physical functioning, emotional functioning, cognitive functioning (CF), 
fatigue, dyspnea, appetite loss, constipation (CO), and abdominal bloating flatu- 
lence (AB) [6]. At multivariate analyses, IONB showed better scores for emotional 
functioning (85 vs. 79, p = 0.023), CF (93 vs. 85, p < 0.001), CO (16 vs. 31, 
p < 0.001), and AB (12 vs. 25, p < 0.001). A significant worsening of sexual and 
urinary function was observed for IONB patients in the long-term [6]. IONB pro- 
vides better results in some aspects of HR-QoL related to bowel function, but a 
worsening of urinary and sexual functions. 

Patients treated with ONR were generally younger and healthier compared with 
those who underwent ICD (p < 0.01) [7]. Sex, marital status, disease status were 
similar. Better functional scores in favour of ICD were recorded in the urinary 
domain (p < 0.01), whereas the corresponding bother scores were roughly identical 
in both groups [7]. Conversely, although higher functional scores were recorded in 
the sexual domain of patients with ONR (p < 0.01), the corresponding bother scores 
in this group were lower compared with their counterparts with ICD (53.2 vs. 65.3; 
p < 0.05). As patients grew older they were more likely to report on better urinary 
function and worse sexual function, but were less likely to be bothered by the 
decline in sexual function. 

In the longitudinal analysis of RC patients, functioning and symptoms scores 
show a similar natural HRQOL course for IC and ONB patients [8]. After 24 months, 
general HRQOL was significantly higher in the ONB subcohort (60.5 vs. 73.6, 
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p = 0.013). Good general HRQOL was reached by 32.4 (IC) versus 61.1% (ONB; 
p =0.019) [8]. In the multivariable analysis, ONB was not an independent predictor 
of good HRQOL (odds ratio 2.211, 95% confidence interval 0.684—7.150, p = 0.185) 
[8]. Limitations include the nonbladder specificity of the QLQ-C30 questionnaire 
and the small sample size. 


48.3 Morbidity and Mortality 


Kim reported on morbidity and mortality of ileal conduit and neobladder after radi- 
cal cystectomy [9]. Early and late morbidities were 29.5% (n = 91) and 19.8% 
(n = 61), and complication-related mortalities were 2.2% and 6.6%, respectively 
[9]. The type of urinary diversion significantly affected only the late complications 
(early: neobladder 57 vs. ileal conduit 47, p = 0.096; late: neobladder 67 vs. ileal 
conduit 37, p < 0.001) [9]. However, after propensity-score matching, no significant 
differences in early and late morbidities were observed between neobladder and 
ileal conduit [9]. 

Abe determined the differences in the type, incidence, and severity of 90-day 
morbidity after radical cystectomy between two different methods of urinary diver- 
sion, ileal conduit and neobladder [10]. There was no significant difference in the 
overall complication rates between the two groups (ileal conduit: 72% [353/493], 
neobladder: 74% [129/175], p = 0.5909), whereas the neobladder group had fewer 
major (grade 3 or more) complications (13% vs. 20%, respectively, p = 0.0271) 
[10]. The neobladder group had more infectious complications (43% vs. 31%, 
respectively, p = 0.0037), mainly as a result of urinary tract infection, whereas the 
ileal conduit group had more wound-related complications (24% vs. 14%, respec- 
tively, p = 0.0068), mainly as a result of surgical site infection [10]. The 90-day 
mortality rates were 1.1% (2/175) in the neobladder group and 1.6% (8/493) in the 
ileal conduit group (p = 0.6441). There was no significant difference in the overall 
complication rates between the two methods, and patients with neobladder had 
fewer major complications. The neobladder group had more infectious complica- 
tions, whereas the ileal conduit group had more wound-related complications. 


48.4 AKI 


Tleal conduit and neobladder urinary diversions are frequently performed after radi- 
cal cystectomy. However, complications after radical cystectomy may be different 
according to the type of urinary diversion [11]. Acute kidney injury (AKI) is a com- 
mon complication after surgery and increases costs, morbidity, and mortality of 
hospitalized patients [11]. The overall incidence of AKI after radical cystectomy 
was 30.7% (62 out of 202) and the incidences did not significantly differ between 
the groups (27 [26.7%], ileal conduit group vs. 35 [34.7%], ileal neobladder group, 
p = 0.268) [11]. Intraoperative data, intensive care unit admission rate, and the 
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duration of hospital stay were not significantly different between the groups [11]. 
Postoperative AKI did not significantly differ between ileal conduit and neobladder 
urinary diversions after radical cystectomy [11]. This finding provides additional 
information useful for appropriate selection of the urinary diversion type in con- 
junction with radical cystectomy. 


48.5 Modified S Pouch Outcomes 


There were no differences in the QoL scores among the three groups; group 3 (con- 
trol) tended to have a better QoL for all domains except emotional functioning [12]. 
Urinary function was seriously affected in group 1, with more daytime leakage than 
in groups 2 and 3 (37.8% vs. 10%, p = 0.005, and 9.3%, p = 0.01), night loss of urine 
(39.5% vs. 28%, p = 0.07, and 3.7%, p = 0.002) and urine odour (58.6% vs. 4%, and 
5.5%, both p = 0.001) [12]. Patients in group 2 differed from healthy individuals 
only in night loss of urine. Consequently, urinary bother was more pronounced in 
group 1, as fewer were satisfied (68.9% vs. 86% and 83.2%, both p = 0.03). Sexual 
function was seriously and similarly affected in groups 1 and 2; the erection rate 
was 28.9% for group 1, 35.5% for group 2 (p = 0.1) and 83.3% in group 3 (p = 0.003), 
while firm erections were present at 17.7%, 22.2% (p = 0.2) and 83.3% (p = 0.002) 
[12]. Women reported equivalent dysfunction in all three groups (15.4%, 20% and 
16.6%, p = 0.3). Sexual desire was also equal in all groups (48.2%, 50% and 48.1%). 
Patients in group | expressed more bother, while those in group 2 seemed more 
satisfied by their sexual life (84.4%, 68% and 68.5%, p = 0.04) [12]. 

Radical cystectomy does not affect QoL whichever urinary reconstruction is 
used, and this implies a determination by the patients to live and adjust to their new 
conditions. 


48.6 Conversion Factors 


Ghodoussipour determined the intraoperative factors result in change in plan from 
continent orthotopic neobladder to ileal conduit or continent cutaneous diversion at 
the time of radical cystectomy [13]. Patients who ultimately received a neobladder 
were significantly more likely to have clinical node-negative disease (p = 0.045), 
negative soft tissue margins (p = 0.001), lower body mass index (p = 0.045) and 
higher volume surgeons (p < 0.001). Oncologic reasons for intraoperative conver- 
sions were more common than technical reasons (58.3% vs. 35.9%), in both robotic 
and open surgical techniques [13]. The choice of surgical approach (open vs. 
robotic) did not influence the rate of intraoperative conversion. The factors influenc- 
ing intraoperative decision not to perform neobladder are predominantly oncologic 
rather than technical [13]. A clear understanding of the factors involved in influenc- 
ing the intraoperative change in the urinary diversion plan may improve shared 
decision making in patients undergoing radical cystectomy in the future. 
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48.7 Factors Influencing Selection of Urinary Diversion 


Kwan assessed the relative contributions of patient and surgeon factors for predict- 
ing selection of ileal conduit (IC), neobladder (NB), or continent pouch (CP) uri- 
nary diversions (UD) for patients diagnosed with muscle-invasive/high-risk 
nonmuscle invasive bladder cancer. The multilevel model with only patient factors 
showed good fit (area under the curve = 0.93, Hosmer-Lemeshow test p = 0.44), and 
older age, female sex, estimated glomerular filtration rate <45, 4+ comorbidity 
index score, and stage III/IV tumors were associated with higher odds of receiving 
an IC vs. neobladder/continent pouch [14]. However, including surgeon factors 
(annual cystectomy volume, specialty training, clinical tenure) had no association 
(p = 0.29). 


48.8 Types of Diversion Outcomes 


Nieuwenhuijzen examined four different diversions: an ileal conduit according to 
Bricker (IC; 118 patients), an Indiana pouch (IP; 51 patients), and orthotopic diver- 
sions after cystectomy/neobladder (N; 62 patients), or sexuality-preserving cystec- 
tomy and neobladder (SPCN; 50 patients) [15]. Forty-four percent developed early 
complications: IC 48%, IP 43%, N 42%, and SPCN 38%. Late complication rate 
was 51% with fewer complications in the IC group, IC 39%, IP 63%, N 59%, and 
SPCN 60% (HR, 0.32; 95% CI: 0.14-0.72), which was explained by fewer uncom- 
plicated urinary tract infections (one third of all late complications) in the IC group 
[15]. Complete daytime and nighttime continence, respectively, was achieved in 
96% and 73% after IP, 90% and 67% after neobladder, and 96% and 67% after 
SPCN. Cystectomy with any subsequent diversion remains a procedure with con- 
siderable morbidity. Orthotopic diversions provide good functional results, but at 
the cost of more late complications compared with ileal conduits [15]. 


48.9 Systematic Reviews Relating to Urinary Diversion 


Orthotopic neobladder (ONB) and ileal conduit (IC) are the most commonly prac- 
ticed techniques of urinary diversion (UD) after radical cystectomy (RC) in bladder 
cancer patients. Data in the literature is still discordant regarding which UD tech- 
nique offers the best HR-QoL. Ziouziou performed a literature search of PubMed, 
ScienceDirect, CochraneLibrary and ClinicalTrials.Gov in September 2017 accord- 
ing to the Cochrane Handbook and the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyzes [16]. The studies were evaluated according to the 
“Oxford Center for Evidence-Based Medicine” criteria. Four studies met the inclu- 
sion criteria. The pooled results demonstrated better UF and UB scores in IC 
patients: differences were —18.17 (95% CI: —27.49, —8.84, p = 0.0001) and —3.72 
(95% CI: —6.66, —0.79, p = 0.01) respectively. There was no significant difference 
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between IC and ONB patients in terms of BF and BB [16]. SF was significantly bet- 
ter in ONB patients: the difference was 12.7 (95% CI, 6.32, 19.08, p < 0.0001). 
However no significant difference was observed regarding SB. This meta-analysis 
of non-randomized studies demonstrated a better HR-QoL in urinary outcomes in 
IC patients compared with ONB patients [16]. 
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Urinary Diversion Ileal Conduit vs. 49 
Studer vs. Catherisable Stoma 


49.1 Research Methods 


A systematic review relating to muscle invasive bladder cancer, robotic cystectomy 
and Urinary Diversion was conducted. This was to identify whether outcomes 
between an ileal conduit, Studer pouch, T Pouch or I Pouch has a role in this cohort. 
The search strategy aimed to identify all references related to bladder cancer AND 
muscle invasive disease AND Urinary diversion. Search terms used were as follows: 
(Bladder cancer) AND (muscle invasive disease) AND (Urinary Diversion). The 
following databases were screened from 1989 to June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMed 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
muscle invasive bladder cancer and nerve sparing. Papers were included if pub- 
lished after 1984 and had to be in English. Studies that did not conform to this were 
excluded. Only primary research was included (Fig. 49.1). 

Abstracts were independently screened for eligibility by two reviewers and dis- 
agreements resolved through discussion or third party opinion. Agreement level was 
calculated using Cohen’s Kappa to test the intercoder reliability of this screening 
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process. Cohens’ Kappa allows comparison of inter-rater reliability between papers 
using relative observed agreement. This also takes account of the comparison occur- 
ring by chance. The first reviewer agreed all 8 papers to be included, the second, 
agreed on 8. 

Data extraction was piloted by the researcher and amended in consultation with 
the research team (author and two academic supervisors). Data collected included 
authors, year and country of publication, study aims, setting, intervention aims, 
number of participants, study design, intervention components and delivery meth- 
ods, comparison groups and outcome measures, notes and follow-up questions for 
the authors. Studies were quality assessed using the PRISMA criteria for ran- 
domised controlled trials, Mays et al. [1, 2] for the action research and qualitative 
studies and the Critical Skills Appraisal programme for cohort studies. This was 
also applied to randomised controlled trials and qualitative studies. 

The search identified 56 papers (Fig. 49.1). Eight mapped to the search terms and 
eligibility criteria. The current systematic reviews were examined to gain further 
knowledge about the subject. Forty-eight papers were excluded due to not conform- 
ing to eligibility criteria or adding to the evidence. Of the 8 papers left, relevant 
abstracts were identified and the full papers obtained (all of which were in English), 
to quality assure against search criteria. There was considerable heterogeneity of 
design among the included studies therefore a narrative review of the evidence was 
undertaken. There was significant heterogeneity within studies, including clinical 
topic, numbers, outcomes, as a result a narrative review was thought to be best. 
There were 7 cohort studies, with a moderate level of evidence, with one RCT with 
a good level of evidence. These were from a range of countries with minimal loss to 
follow-up. All participants were identified appropriately. 


Potentially relevant studies to be 


included in the systamtic review 
(n=8) 


e Potentially relevant studies 
identified through 
database searching and 
their titles & abstracts 
independently screened by 
2 reviewers (n=56 ) 


e Papers excluded as not 
related to search terms 
(n=0) 


e Studies excluded with 
reasons; either duplicates, 
not conforming to eligibility 
criteria (n=48) 


Potentially relevant studies identified 


Potentially rel it studies to br 
through other sources & otentially relevant studies to be 


included in the systematic review 


independently screened by 2 for analysis (n=8) 


reviewers (n=0) 


Fig. 49.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 
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49.2 T-Pouch Neobladder vs. Studer Pouch 


Skinner designed the USC-STAR trial to determine whether the T-pouch neoblad- 
der that included an antireflux mechanism was superior to the Studer pouch in 
patients with bladder cancer undergoing radical cystectomy [3]. Between baseline 
and 3 years the estimated glomerular filtration rate decreased by 6.4 ml/min/1.73 m? 
in the Studer group and 6.6 ml/min/1.73 m? in the T-pouch group (p = 0.35) [3]. 
Multivariable analysis showed that type of ileal orthotopic neobladder was not inde- 
pendently associated with 3-year renal function (p = 0.63) [3]. However, baseline 
estimated glomerular filtration rate, age and urinary tract obstruction were indepen- 
dently associated with 3-year decline in renal function [3]. Cumulative risk of uri- 
nary tract infection and overall late complications were not different between the 
groups, but the T-pouch was associated with an increased risk of secondary diver- 
sion related surgeries [3]. 


49.3 Studer Pouch vs. I Pouch 


Mischinger investigated whether the length of ileum used for ileal orthotopic neo- 
bladder (ONB) reconstruction (60 vs. 40 cm) impacts on functional or cancer 
outcomes [4]. No significant differences were observed for 30-day major- 
(p = 0.33) and minor (p = 0.96) complication rates between both neobladder types 
[4]. S-Pouch patients reported higher preoperative stool frequencies (S-pouch: 
mean 2.7; I-pouch: mean 3.4; p = 0.049) and tended to suffer from urgency (S: 
mean 2.9; I: mean 3.4; p = 0.059) [4]. No significant differences in postoperative 
bowel disorders were found between both neobladder types (S-Pouch: 15.9, IQR; 
I-Pouch: 16.6 IQR; p = 0.84) [4]. No overall-, cancer specific- or recurrence free 
survival advantage for either of both ONB variants (p = 0.81; 0.65 and 0.78), 
respectively. 

Mischinger investigated whether the ileal length used for the formation of two 
different orthotopic bladder substitutes [Studer (S)-Pouch vs. I-Pouch; 60 vs. 
40 cm] impacts quality of life (QoL) [5]. I-Pouch patients reported better SF-36 
physical health status (p = 0.026), QLQ-BLM30 continence scores (p < 0.001) and 
a more favorable QLQ-C30 total score compared to S-Pouch patients (p = 0.044) 
[5]. S-Pouch patients reported better QLQ-BLM30 general health status (p = 0.001) 
[5]. For the TNQ, no significant difference was found between both groups 
(p = 0.09). S-Pouch patients reported use of condom urinals more frequently 
(p = 0.026) [5]. I-Pouch patients reported significantly higher micturition volumes 
(>300 ml) compared to S-Pouch patients (30/33 vs. 16/23; p = 0.040) [5]. No dif- 
ferences were found with regard to bicarbonate supplementation and recurrent uri- 
nary tract infections [5]. 
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49.4 The Studer Neobladder 


Studer anastomosed the ileal low-pressure reservoir to the membranous urethra in 
22 male patients following radical cystoprostatectomy for bladder cancer [6]. In the 
following 18 patients, the low-pressure reservoir was anastomosed directly to the 
membranous urethra [6]. Micturition was good, with no notable residual urine, no 
bacteriuria and no paroxysmal urinary incontinence [6]. However, a safety pad is 
used by half of the patients because once or twice a week, mainly at night, a few ml 
of urine may be lost [6]. No significant changes in serum electrolytes, bicarbonate 
or creatinine were noted [6]. With the three different antireflux techniques used, no 
obstructive or inflammatory changes in the upper urinary tracts were found, although 
no long-term antibiotic prophylaxis was given [6]. 

Nam analyzed the long-term (>10 years postoperatively) functional outcomes, 
complications, and urodynamic findings in a single center series of patients who 
underwent cystectomy and a Studer ileal neobladder substitution [7]. Nam evalu- 
ated 19 out of 50 patients who had lived for over 10 years postoperatively [7]. 
Another 31 patients were not traced: 7 patients died following recurrence, 15 died 
due to exacerbation of a comorbidity, and 9 patients were lost to follow-up [7]. 
Concerning complications, 6 patients had an atrophied kidney, 5 patients had mod- 
erate hydronephrosis, 5 patients had chronic recurrence of pylelonephritis, and 2 
patients had voiding difficulty because of bladder neck stricture due to clean inter- 
mittent catheterization [7]. One patient underwent an operation due to intestinal 
obstruction [7]. Seven patients had incontinence; all 7 patients showed intermit- 
tently at night and 2 patients even in waking hours [7]. 

Atmaca conducted a retrospective comparison of open (n = 42) versus totally 
intracorporeal (n = 32) robotic-assisted radical cystectomy, bilateral extended pel- 
vic lymph node dissection, and Studer urinary diversion was performed [8]. Positive 
surgical margin rates were similar between the open (n = 1, 2.4%) and robotic 
(n = 2, 6.3%) groups (p > 0.05) [8]. Minor and major complication rates were simi- 
lar between groups (p > 0.05) [8]. Significantly higher percentages were detected in 
the robotic group regarding bilateral neurovascular bundle-sparing surgery (93.7% 
vs. 64.3%, p = 0.004) and bilateral extended pelvic lymph node dissection (100% 
vs. 71.4%, p = 0.001) [8]. The mean lymph node yield was significantly higher in 
the robotic group (25.4 + 9.7 vs. 17.2 + 13.5, p = 0.005) [8]. The number of postop- 
erative readmissions for minor complications was significantly lower in the robotic 
group (0 vs. 7, p = 0.017) [8]. Better trends were detected in the robotic group con- 
cerning daytime continence with no pad use (84.6% vs. 75%, p > 0.05) and severe 
daytime incontinence (8.3% vs. 16.6%, p > 0.05) [8]. No significant differences 
were detected regarding postoperative mean International Index of Erectile Function 
scores between groups (p > 0.05) [8]. 

Borrell Palanca analysed the outcome, complications and functional results in 
patients undergoing bladder substitution with the Studer continent urinary pouch 
[9]. Four patients are free of disease, one died from metastatic disease and one 
patient with tumour progression and multiple lung metastases at 2 months’ follow- 
up is currently on chemotherapy [9]. The mean operating time was significantly 
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longer for this procedure than for the non-continent Bricker urinary diversion (mean 
7.2 vs. 3.5 h, respectively) [9]. The immediate postoperative complications were: 
ileus (>7 days) in two patients, diarrhoea (>3 days) in two, occlusive ileus due to 
fecaloma in one, metabolic acidosis in one, wound seroma in one, and wound infec- 
tion in two patients [9]. The early and late postoperative complications were: incon- 
tinence for up to 1 month after removing the urethral catheter in three patients (two 
of these patients are still incontinent at 2 months’ follow-up), wound infection in 
two and impotence in 6 patients [9]. 

Saidi analyze the outcome, complications and functional results in patients 
undergoing bladder substitution with the Studer continent urinary pouch [10]. The 
transitional cell carcinoma was found to be the most frequent histopathological type 
[10]. The distribution by grade and pathological stage showed all were high grade 
infiltrating tumours localized in the bladder [10]. Three patients had neobladder- 
unrelated complications: one patient with a wound infection and two patients with 
a prolonged ileus [10]. 

After radical cystoprostatectomy, an ileal bladder substitute had been performed 
in 14 male patients à modo Studer [11]. In order to avoid peristalsis with high pres- 
sure peaks resulting in incontinence, the antimesenteric border was transsected, and 
an ileal low-pressure pouch was created [11]. One to two months after operation, the 
continence for urine was good or excellent [11]. After a follow-up time of 12 months, 
no metabolic disorders requiring any substitution, nor pyelonephritic changes were 
observed [11]. 


49.5 Ileal Conduit vs. Neobladder 


Bier reviewed with RARC and intracorporeal diversion using ileal conduit or neo- 
bladder [12]. Of the 86 patients, 24 patients (28%) underwent intracorporeal ileal 
conduit and 62 patients (72%) underwent intracorporeal neobladder formation [12]. 
A Studer pouch was created in all who underwent intracorporeal neobladder diver- 
sion. Minor complications (grade I and II) were reported in 23 patients, while major 
complications (grade III and above) were reported in 21 patients. The mean nodal 
yield was 20.3 (range 0-46) [12]. Positive margins were found in in 8% [12]. 
Continence could be achieved in 88% of patients who received an intracorporeal 
neobladder [12]. The cancer-specific survival (CSS) and overall survival (OS) were 
80% and 70%, respectively [12]. 
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Robotic Cystectomy and Intracorporeal 5 0 
Stoma Formation: Robotic Management 
of Ureteric Strictures 


Robotic cystectomy to this day, remains the hardest operation a surgeon has to do. 
Additionally, there is no guarantee, that what is done robotically, this will enable a 
lack of complications compared to open surgery. Ureteric strictures are incredibly 
common post robotic radical cystectomy. They are serious complications of urinary 
diversion, often occurring within a year of surgery. These can also be more common 
on the left [1]. 

The question is, what can be done as part of diagnostics and robotics to man- 
age them. 

Derangement in renal function is seen in intracoporeal robotic ileal conduit for- 
mation. A significant reduction in the ureteric stricture formation is seen with ure- 
teric stents in situ and tension free anatomizing with external stenting [2]. In 
contrast, one series, over 10 years, demonstrated conservative management may be 
an option [3]. However, this paper specified, this is only appropriate for a select 
population. So what can be done for the rest? 

The incidence of early uretero-ileal stricture post-cystectomy is 5%, most are 
symptomatic. The next question, is whether loopograms have a role in diagnostics 
[1]. The routine 3-month loopograms were not found to change the management of 
patients significantly [1]. Ureteric strictures post robotic intracorporeal stoma for- 
mation can be managed with robot-assisted laparoscopic ureteroileal reimplantation 
[4]. Robot-assisted ureteral reimplantation for management of post-cystectomy ure- 
teroileal anastomatic stricture is feasible and safe in experienced hands [4]. 

Complex robotic reconstruction using bowel segments are challenging operative 
scenarios [4]. This study demonstrates localization and reconstruction of ureteral- 
ileal anastomotic strictures with the assistance of Indocyanine Green (ICG) using 
near infrared (NIR) imaging [5]. Intraoperative localization of ureteral-ileal anasto- 
motic strictures involved retrograde and/or antegrade instillation of ICG [5]. The 
distinction between ureter, bowel and bowel based urinary diversion segments are 
difficult to demarcate due to distorted anatomy and postoperative adhesions espe- 
cially in revision surgery. Use of ICG during complex robotic reconstruction allows 
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for localization and demarcation of bowel and ureteral segments to improve lysis of 
adhesions and ureterolysis is one of the methods of dealing with this. This is a safe 
and feasible option for robotic revision of ureteral-ileal anastomotic strictures. 

Post-cystectomy ureteroileal anastomotic strictures that fail percutaneous or 
endourologic management require operative repair [6]. The longer the stricture, the 
more challenging the case. Robotic principles apply, dissection of the colonic mes- 
entery, peeling of the ureter off the common iliac vessels, mobilising the ureter 
appropriately on side of the sigmoid. By addressing these techniques initially, stric- 
tures may be prevented [6]. With mean follow up of 16 months no major complica- 
tions were encountered and all patients remain free of stricture recurrence to date. 
Robotic ureteroileal anastomotic stricture repair is feasible for both right and left- 
sided cases [7]. 

In conclusion, robotics is the way forward for repair of ureteric strictures after 
robotic radical cystectomy with ileal conduit formation. Additionally, indocyanine 
green, can be used to guide the surgeon to localise the stricture appropriately and 
limit the degree of dissection. 
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Management of Ureteric Stricture 5 1 
Disease Post Urinary Diversion 
in Bladder Cancer 


A systematic review relating to bladder cancer, ureteric stricture disease and uri- 
nary diversion was conducted. This was to identify the bladder cancer, ureteric 
strictural disease and urinary diversion. The search strategy aimed to identify all 
references related to bladder cancer, ureteric strictures AND urinary diversion. 
Search terms used were as follows: (Bladder cancer) AND (ureteric stricture) 
AND (urinary diversion). The following databases were screened from 1989 to 
June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMed 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
bladder cancer and screening. Papers were included if published after 1984 and had 
to be in English. Studies that did not conform to this were excluded. Only primary 
research was included (Fig. 51.1). The overall aim was to identify bladder cancer 
risk factors and epidemiology in muscle invasive disease. 

Abstracts were independently screened for eligibility by two reviewers and dis- 
agreements resolved through discussion or third party opinion. Agreement level was 
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Potentially relevant studies to be 
included in the systematic review 


e Potentially relevant studies WFEIENSIS tt) 
identified through 
database searching and e Studies excluded with 
their titles & abstracts reasons; either duplicates, 


e Papers excluded as not 
related to search terms 
(n=0) 


independently screened by not conforming to 
2 reviewers (n=56) eligibility criteria (n=90) 


Potentially relevant studies 
identified through other sources & 
independently screened by 2 
reviewers (n=0) 


Potentially relevant studies to be 
included in the systematic review 
for analysis (n=7) 


Fig.51.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 


calculated using Cohen’s Kappa to test the intercoder reliability of this screening 
process. Cohens’ Kappa allows comparison of inter-rater reliability between papers 
using relative observed agreement. This also takes account of the comparison occur- 
ring by chance. The first reviewer agreed all 7 papers to be included, the second, 
agreed on 7. Cohens kappa was therefore 1.0. 

Data extraction was piloted by the researcher and amended in consultation with 
the research team (author and two academic supervisors). Data collected included 
authors, year and country of publication, study aims, setting, intervention aims, 
number of participants, study design, intervention components and delivery meth- 
ods, comparison groups and outcome measures, notes and follow-up questions for 
the authors. Studies were quality assessed using the PRISMA criteria for ran- 
domised controlled trials, Mays et al. [1, 2] for the action research and qualitative 
studies and the Critical Skills Appraisal programme for cohort studies. This was 
also applied to randomised controlled trials and qualitative studies. 

The search identified 56 papers (Fig. 51.1). All 7 mapped to the search terms and 
eligibility criteria. The current systematic reviews were examined to gain further 
knowledge about the subject. Three hundred and ninety papers were excluded due 
to not conforming to eligibility criteria or adding to the evidence. Of the 7 papers 
left, relevant abstracts were identified and the full papers obtained (all of which 
were in English), to quality assure against search criteria. There was considerable 
heterogeneity of design among the included studies therefore a narrative review of 
the evidence was undertaken. There was significant heterogeneity within studies, 
including clinical topic, numbers, outcomes, as a result a narrative review was 
thought to be best. There were 7 cohort studies, with a moderate level of evidence. 
These were from a range of countries with minimal loss to follow-up. All partici- 
pants were identified appropriately. 
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51.1 Systematic Review Results 


51.1.1 Ureteric Stricture Rates Post Radical Cystectomy: Ileal 
Conduit vs. Orthotopic Neobladder 


Hosseini reported stricture rates from a single high-volume RARC centre [3]. The 
median time to stricture formation was 165 days (range 10—495 days) [3]. Twenty- 
four patients (6.5%) developed strictures [3]. Six of 81 patients (7.4%) in the mono- 
filament group and 18 of 290 (6.2%) in the barbed suture group developed strictures 
(p = 0.22) [3]. Fifteen patients (63%) had a stricture on the left side, seven (29%) on 
the right side and two patients (8%) developed bilateral ureteric strictures (p = 0.002) 
[3]. Strictures occurred in 11 of 131 patients (8.3%) with an orthotopic neobladder 
and 13 of 240 (5.4%) with an ileal-conduit urinary diversion (p = 0.17) [3]. 


51.1.2 Rates of Ureteric Strictures: Open vs. Robotic 
Radical Cystectomy 


Goh compared stricture rates of robot-assisted radical cystectomy (RARC) and 
open radical cystectomy (ORC) using Surveillance, Epidemiology, and End Results- 
Medicare data [4]. The incidence of ureteroenteric stricture at 6 and 12 months was 
higher for RARC vs. ORC at 12.1% vs. 7.0% (p < 0.01) and 15.0% vs. 9.5% 
(p = 0.01), respectively [4]. RARC vs. ORC stricture incidence at 2 years did not 
differ significantly at 14.6% vs. 11.4% (p = 0.29) [4]. Stricture diagnosis rates were 
significantly lower following ORC at 6, 12, and 24 months (p < 0.05) [4]. In adjusted 
analysis, RARC (HR 1.64, 95% CI 1.23-2.19) and preoperative hydronephrosis 
(AR 1.51, 95% CI 1.17-1.94) were associated with the development of stricture [4]. 
Higher hospital volume was associated with a lower risk of stricture (HR 0.40, 95% 
CI 0.26-0.63) [4]. 


51.1.3 New Techniques in Management of Ureteric Strictures 


51.1.3.1 Latero-Lateral Ureteric Re-implantation 

Padovani presented a technique of ureteroileal bypass to treat uretero-enteric stric- 
tures in urinary diversion, a latero-lateral ureteric re-implantation [5]. All patients 
had the diagnosis of uretero-enteric anastomotic stricture via computerized tomog- 
raphy and DTPA renal scan [5]. Time between cystectomy and diagnosis of uretero- 
enteric anastomotic stricture varied from 5 months to 3 years [5]. Mean hospital stay 
was 3.3 + 0.62 days (3—4 days) [5]. During follow-up, all patients were asymptom- 
atic and presented improvement in ureterohydronephrosis. Serum creatinine of all 
patients had been stable [5]. Latero-lateral ureter re-implantation is feasible by open 
or even robotic surgery with positive results, reasonable operation time, and without 
complications [5]. 


336 51 Management of Ureteric Stricture Disease Post Urinary Diversion in Bladder Cancer 


51.1.3.2 The Modified Hautmann Neobladder 

Elbendary described a simple modification in Hautmann neobladder that involves 
an elongation of its left chimney to advance it through the pelvic mesocolon in order 
to reach the left ureter in its original place [6]. This technique was carried out on 27 
patients who had Hautmann pouch after radical cystectomy [6]. The modification 
was applied easily without any perioperative complications that were related to this 
step in particular [6]. At a mean follow up of 41.3 + 10.2 months, have not detected 
any cases of stricture formation or ureteral recurrence at the sites of the ureteroileal 
anastomosis [6]. There was only one patient who developed acute pyelonephritis 
(3.7%) as a result of reflux [6]. 


51.1.4 Ureteric Stricture Rate: Wallace vs. Bricker Anastomosis 


Christoph evaluated the outcome and complication rate of the Bricker and Wallace 
anastomosis [7]. In both groups, the body mass index (BMI) was similar (26.1 kg/ 
m? Bricker and 26.4 kg/m? Wallace) [7]. the stricture rate after performing the 
Bricker anastomosis technique was 25.3% (19/75) as compared to 7.7% (5/65) after 
Wallace anastomosis technique, which was statistically significant (p = 0.001) [7]. 
In the Bricker group, patients with strictures had higher BMI (28.3 vs. 25.7 kg/m’, 
p = 0.05) [7]. On average it took 8.5 months in the Bricker group and 3 months in 
the Wallace group (p = 0.6) to develop stricture [7]. 

Kouba evaluated the success and complications of the two most common types 
of ureteroenteric anastomotic techniques, the Bricker and the Wallace anastomosis 
[8]. Kouba evaluated the complications of the Bricker and Wallace techniques of 
ureteroenteric anastomosis in a single surgeon, single institution series [8]. Of the 
186 patients 94 underwent a Bricker (51%), 90 underwent a Wallace (48%) and 2 
patients underwent both procedures (Wallace on duplicated system on 1 side, 
Bricker on contralateral side) [8]. Ureteral stricture developed in 5 of 186 (2.6%) 
patients and the overall stricture rate for all ureters was 7 of 371 (1.9%) [8]. In 
patients undergoing Bricker anastomosis the total stricture rate for all ureters was 
3.7% (7 of 187) [8]. With the Wallace anastomosis the total stricture rate for all 
ureters was 0% (0 of 184) [8]. This difference in stricture rate in the Bricker vs. 
Wallace subgroups was significant (p = 0.015) [8]. There was no difference in age, 
gender, creatinine, prior radiation, complications or mode of diversion between the 
groups [8]. Body mass index was higher in the Bricker vs. the Wallace group (29.0 
vs. 25.9 kg/m’) [8]. Of the 5 patients with strictures 1 underwent successful open 
repair, 1 had successful interventional radiological repair and 3 were treated with 
chronic ureteral stents (1 after failed open repair and 2 after failed radiological 
repair) [8]. 
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51.1.5 Continuous vs. Interrupted Suture Impact on Ureteric 
Stricture Rate 


Large studied the impact of the running vs. the interrupted technique on the uretero- 
intestinal anastomotic stricture rate [9]. The stricture rate per ureter was 8.5% (25 of 
293) and 12.7% (27 of 213) in the interrupted and running groups, respectively 
(p = 0.14) [9]. Univariate analysis suggested that postoperative urinary tract infec- 
tion (HR 2.1, 95% CI 1.1-4.1, p = 0.04) and Clavien grade 3 or greater complica- 
tions (HR 2.6, 95% CI 1.4-4.9, p < 0.01) were associated with ureterointestinal 
anastomotic stricture [9]. On multivariate analysis postoperative urinary tract infec- 
tion (HR 2.4, 95% CI 1.2-5.1, p = 0.02) and running technique (HR 1.9, 95% CI 
1.0-3.7, p = 0.05) were associated with ureterointestinal anastomotic stricture [9]. 
Median time to stricture and followup was 289 (IQR 120-352) and 351 days (IQR 
132-719) in the running cohort vs. 213 (IQR 123-417) and 497 days (IQR 
174-1289) in the interrupted cohort, respectively [9]. Kaplan-Meier analysis con- 
trolling for differential followup showed a trend toward higher freedom from stric- 
ture for the interrupted ureterointestinal anastomosis (p = 0.06) [9]. 


51.1.6 Use of Ureteric Stents and Impact on Ureteric 
Stricture Rates 


Mullins determine the impact of stenting ureteroenteric anastomoses on postopera- 
tive stricture rate and gastrointestinal recovery in continent and noncontinent uri- 
nary diversions (UDs) [10]. Thirty-six percent of patients were stented and 64% 
were nonstented at the time of UD [10]. Total ureteral stricture rate was 9.9% [10]. 
There was no statistically significant difference in stricture rate (p = 0.11) or length 
of hospital stay (p = 0.081) in stented compared to nonstented patients [10]. There 
was a significantly (p = 0.014) greater rate of ileus in patients who were nonstented 
in both continent and noncontinent UDs [10]. 


51.1.7 Impact of Prior Pelvic Irradiation On Ureteric Strictures 


Katkoori compared uretero-intestinal anastomotic (UIA) stricture rates after radical 
cystectomy (RC) with and without previous pelvic radiotherapy (pRT) [11]. In all, 
526 patients had RC by one surgical team during the study period; 65 had pRT 
before RC, 37 for prostate cancer, 23 for bladder cancer and the rest for other pelvic 
malignancies [11]. All the patients in group 1 had an ileal conduit (IC) diversion 
[11]. There were 250 IC and 211 neobladder diversions in group 2 [11]. There were 
130 (12%) UIAs in group 1, vs. 922 (88%) in group 2 [11]. There was no statisti- 
cally significant difference between the groups in demographic profile and 
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follow-up [11]. The overall stricture rate for UIA was 1.3%; there were two (1.5%) 
UIA strictures in group 1 vs. 12 (1.3%) in group 2 [11]. The mean (median, range) 
time to onset of the stricture was 10 (6, 2-39) months [11]. There was no statisti- 
cally significant difference in stricture rate between the groups (p > 0.05) [11]. 


51.1.8 Development of Malignant Ureteric Strictures vs. 
Benign Strictures 


Tsuji designed a proper follow-up for cystectomy and ileal conduit urinary diver- 
sion for primary bladder transitional carcinoma and compared the radiographic 
characteristics of recurrent malignant upper tract lesions with those of benign ure- 
teroileal anastomosis strictures [12]. Five patients (8.2%) developed malignant ure- 
teral obstruction (4 had metachronous upper tract tumors, and 1 patient had 
retroperitoneal lymph node metastasis which compressed the ureter) [12]. Eleven 
patients (18.0%) developed benign ureteroileal anastomotic stricture [12]. In all 
patients with malignant upper tract obstruction, a complete loss of renal function 
occurred within 10 months after the detection [12]. Conversely, a progressive renal 
dysfunction was observed in patients with benign ureteroileal anastomotic stricture 
[12]. All patients were asymptomatic before the detection of lesions on excretory 
pyelography [12]. These results demonstrated malignant strictures advance rap- 
idly [12]. 


51.1.9 Risk Factors for Development of Ureteric Strictures 


Hautmann evaluated preoperative ureteral obstruction as a risk factor for benign 
ureteroenteric anastomosis strictures in patients who underwent open radical cys- 
tectomy and ileal neobladder diversion [13]. Unilateral or bilateral obstruction 
developed in 107 of the 953 patients (127 reno-ureteral units, including 63 on the 
right side and 64 on the left side) [13]. Of the reno-ureteral units 98 had benign and 
29 had malignant ureteroenteric anastomosis strictures [13]. The overall stricture 
rate due to any cause in preoperatively obstructed ureters was 19.3% at 10 years vs. 
6.4% in preoperatively undilated ureters [13]. For the refluxing Wallace type tech- 
nique the 10-year ureteroenteric anastomosis stricture rate was 2.4% for preopera- 
tively undilated and 7.6% for preoperatively obstructed ureters [13]. For the 
nonrefluxing technique the corresponding rates at 10 years were 14.2% and 35.54%, 
respectively [13]. 


51.1.10 Endoureterotomy vs. Open Surgical Revision 
for Ureteric Strictures 


Laven assessed the morbidity or success rate of secondary open anastomotic revi- 
sion after failed endoureterotomy [14]. One of the 3 patients in whom open revision 
failed underwent prior pelvic external beam radiation and the other 2 underwent 
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prior endoureterotomies [14]. Overall interventions for right strictures were more 
successful 85% or 11 of 13 cases than those on the left side (50% or 9 of 18) 
(p = 0.037) [14]. Average operative time was longer and average estimated blood 
loss was higher in patients treated with open repair after failed endoureterotomy 
(p = 0.009 and 0.016, respectively) [14]. No complications developed in patients 
following endoureterotomy [14]. 

Kramolowsky evaluated open vs. endourological repair for ureterointestinal 
anastomotic strictures [15]. The success rate (that is patent ureter and no stent) was 
89% for the open revision group and 71% (5 of 7) for the endoscopic group [15]. 
The endoscopic group had markedly shorter hospitalization, decreased blood loss, 
diminished patient discomfort and no postoperative complications [15]. While the 
endoscopic procedure for ureteroileal anastomotic strictures is less successful than 
open revision, the lower morbidity, decreased cost and shorter hospital stay associ- 
ated with the endourological approach favor its use over open revision [15]. For 
elderly patients who fail initial endoscopic revision and for patients with metastatic 
transitional cell cancer, placement of an indwelling stent is a reasonable alternative 
[15]. Given these guidelines, less than 30% of the patients who suffer a ureteroileal 
anastomotic stricture will require open surgical revision [15]. 

Schöndorf compared the long-term results of minimally invasive endourological 
intervention and open surgical revision in patients with a nonmalignant ureteroileal 
stricture [16]. Median followup was 29 months (range 2-177). The overall success 
rate was 26% (25 of 96 cases) for endourological intervention vs. 91% (32 of 35) for 
open surgical revision (p < 0.001) [16]. Subgroup analysis showed a significant dif- 
ference in the success rate of minimally invasive endourological interventions vs. 
open surgical revision for strictures greater than 1 cm (3 of 52 cases or 6% vs. 19 of 
22 or 86%, p < 0.001) [16]. The success rate of endourological and open surgical 
procedures for strictures 1 cm or less was 50% (22 of 44 cases) and 100% (13 of 
13), respectively [16]. After adjusting for multiple preoperative stricture character- 
istics, only stricture length was strongly and inversely associated with a successful 
outcome (p < 0.001) [16]. 


51.1.11 Risk of Ureteric Obstructionwith Antireflux Techniques 
in Orthotopic Neobladders 


Roth attempted to determine the relative risk of ureterointestinal anastomosis using 
two antireflux techniques of orthotopic bladder substitution, and assessed the degree 
to which success is determined by surgeon experience [17]. There was a 20.4% rate 
of nonneoplastic obstructions in the 142 ureters reimplanted with the Le Duc tech- 
nique (Hautmann group) [17]. The variation in obstruction rates of 16.7%, 18.2% 
and 25%, respectively, for expert, skilled and learning surgeons was statistically 
insignificant [17]. Only 3 nonneoplastic obstructions (3.6%) developed in the 83 
ureters reimplanted with the Nesbit/Studer technique (Studer group) [17]. The vari- 
ation in obstruction rates of 5.1%, 0% and 3.6%, respectively, for expert, skilled and 
learner surgeons was statistically insignificant [17]. 
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51.1.12 Balloon Dilation in Ureterointestinal 
Anastomotic Stricture 


Yagi determined outcomes from a percutaneous antegrade balloon dilation tech- 
nique in ureterointestinal anastomotic stricture [18]. Additional dilation was neces- 
sary in three of ten patients for the recurrent stricture [18]. The balloon dilation was 
ineffective in two patients with a long stenosis of the ureter or a previous history of 
radiation therapy for uterine cancer [18]. Eight of 10 patients showed satisfactory 
outcomes during the mean follow-up period of 47.1 months [18]. 
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A 


Check for 
updates 


Neoadjuvant Chemotherapy vs. Radical 5 2 
Cystectomy in Muscle Invasive Bladder 
Cancer 


A systematic review relating to muscle invasive bladder cancer and neoadjuvant 
chemotherapy prior to radical cystectomy was conducted. This was to identify 
whether neoadjuvant chemotherapy has a role in this cohort. The search strategy 
aimed to identify all references related to bladder cancer AND muscle invasive dis- 
ease AND neoadjuvant chemotherapy AND radical cystectomy. Search terms used 
were as follows: (Bladder cancer) AND (muscle invasive disease) AND (Neoadjuvant 
chemotherapy) AND (Radical Cystectomy). The following databases were screened 
from 1979 to June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMedune 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
muscle invasive bladder cancer and palliative cystectomy. Papers were included if 
published after 1984 and had to be in English. Studies that did not conform to this 
were excluded. Only primary research was included (Fig. 52.1). 

Abstracts were independently screened for eligibility by two reviewers and dis- 
agreements resolved through discussion or third-party opinion. Agreement level 
was calculated using Cohen’s Kappa to test the intercoder reliability of this screen- 
ing process [1]. Cohens’ Kappa allows comparison of inter-rater reliability between 
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e Papers excluded as not 
related to search terms 
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e Studies excluded with 
reasons; either duplicates, 
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Fig. 52.1 Flow chart of studies identified through the systematic review. (Adapted 
from PRISMA) 


papers using relative observed agreement. This also takes account of the compari- 
son occurring by chance. The first reviewer agreed all 35 papers to be included, the 
second, agreed on 35. 

Data extraction was piloted by the researcher and amended in consultation with 
the research team (author and two academic supervisors). Data collected included 
authors, year and country of publication, study aims, setting, intervention aims, 
number of participants, study design, intervention components and delivery meth- 
ods, comparison groups and outcome measures, notes and follow-up questions for 
the authors. Studies were quality assessed using the PRISMA criteria for ran- 
domised controlled trials [2, 3] for the action research and qualitative studies and 
the Critical Skills Appraisal programme for cohort studies. This was also applied to 
randomised controlled trials and six qualitative studies. 

The search identified 871 papers (Fig. 52.1). Thirty-five mapped to the search 
terms and eligibility criteria. The current systematic reviews were examined to 
gain further knowledge about the subject. Eight hundred and thirty-six papers 
were excluded due to not conforming to eligibility criteria or adding to the evi- 
dence. Of the 35 papers left, relevant abstracts were identified and the full papers 
obtained (all of which were in English), to quality assure against search criteria. 
There was considerable heterogeneity of design among the included studies 
therefore a narrative review of the evidence was undertaken. There was signifi- 
cant heterogeneity within studies, including clinical topic, numbers, outcomes, 
as a result a narrative review was thought to be best. There were 28 cohort stud- 
ies, with a moderate level of evidence and 7 RCTs with a good level of evidence. 
These were from a range of countries with minimal loss to follow-up. All partici- 
pants were identified appropriately. 
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52.1 Systematic Review Results 


52.1.1 Neoadjuvant Chemotherapy vs. Radical Cystectomy 
in Muscle Invasive Bladder Cancer 


Osman used a phase III trial to compare outcomes and side effects by neoadjuvant 
chemotherapy followed by radical cystectomy (arm A), with those treated by radi- 
cal cystectomy (arm B) in the management of stage II, III urinary bladder cancer 
[4]. The 3-year OS (overall survival) for arm A, and B were 60% and 50% respec- 
tively [4]. The median OS for arm A was 36+ months and that for arm B was 
32.5 months [4]. The 3-year progression-free survival (PFS) for arm A, and B 
were 57% and 43% respectively. The median PFS for arm A was 36+ months and 
for arm B was 28 months [4]. Both treatment arms were tolerated well with mild 
toxicities profiles [4]. 

Grossman et al. [5] evaluated the ability of neoadjuvant chemotherapy to improve 
the outcome in locally advanced bladder cancer who were treated with radical cys- 
tectomy [5]. According to an intention-to-treat analysis, the median survival among 
patients assigned to surgery alone was 46 months, as compared with 77 months 
among patients assigned to combination therapy (p = 0.06 by a two-sided stratified 
log-rank test) [5]. In both groups, improved survival was associated with the absence 
of residual cancer in the cystectomy specimen. Significantly more patients in the 
combination-therapy group had no residual disease than patients in the cystectomy 
group (38% vs. 15%, p < 0.001) [5]. 


52.1.2 MVACin Neoadjuvant Chemotherapy in Muscle Invasive 
Bladder Cancer 


Kitamura determined the clinical benefit of neoadjuvant methotrexate, doxorubicin, 
vinblastine, and cisplatin (MVAC). Patients (N = 130) were randomly assigned to 
the RC arm (N = 66) and the NAC arm (N = 64) [6]. OS of the NAC arm was better 
than that of the RC arm, although the difference was not statistically significant 
[hazard ratio 0.65, multiplicity adjusted 99.99% confidence interval 0.19-2.18, one- 
sided p = 0.07] [6]. In the NAC arm and the RC arm, 34% and 9% of the patients 
had pTO, respectively (p < 0.01). In subgroup analyses, OS in almost all subgroups 
was in favour of NAC [6]. 


52.1.3 MVAC vs. Gemcitabine and Cisplatin 
as Neoadjuvant Chemotherapy 


MVAC (methotrexate, vinblastine, doxorubicin and cisplatin) has mostly replaced 
traditional MVAC [7]. Zargar et al. [7] compared pathological response and survival 
rates in locally advanced bladder cancer who received neoadjuvant chemotherapy 
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with dose dense MVAC vs. gemcitabine and cisplatin [7]. The rate of pT1NO or less 
was 30.1% for gemcitabine and cisplatin compared to 41.0% for dose dense MVAC 
(p = 0.07) [7]. The mean Kaplan-Meier estimates of overall survival in the gem- 
citabine and cisplatin, and dose dense MVAC groups were 4.2 and 7.0 years, respec- 
tively (p = 0.001) [7]. On multivariable cox regression analysis based on preoperative 
data patients who received gemcitabine and cisplatin were at higher risk for death 
than patients who received dose dense MVAC (HR 2.07, 95% CI 1.25-3.42, 
p = 0.003) [7]. Lymph node invasion (HR 1.97, 95% CI 1.15-3.36, p = 0.01) and 
hydronephrosis (HR 2.18, 95% CI 1.43-3.30, p < 0.001) were also associated with 
higher risk of death [7]. 

Kawamura et al. [8] retrospectively evaluated the two chemotherapeutic regi- 
mens in the management of muscle-invasive bladder cancer on patients who had 
had radical cystectomy for clinical stage T2-T4, N and, MO bladder cancer [8]. 
Fourteen patients (24.1%) and 44 (75.9%) patients were treated with GC and MVAC 
therapy, respectively [8]. GC therapy was significantly more effective than MVAC 
therapy in pathological down-staging (to pTO) rate [8]. On multivariate analysis, the 
choice of regimen (MVAC) was an independent predictor of the presence of residual 
cancer after a neoadjuvant chemotherapy [8]. The clinical response to neoadjuvant 
GC therapy was superior to that to neoadjuvant MVAC therapy [8]. Moreover, GC 
therapy was associated with less non-hematologic toxicity than MVAC therapy, 
especially with respect to the occurrence of nausea [8]. 

Plimack hypothesized that three cycles of neoadjuvant accelerated methotrexate, 
vinblastine, doxorubicin, and cisplatin (AMVAC) would be safe, shorten the time to 
surgery, and yield similar pathologic complete response (pTO) rates compared with 
historical controls [9]. Forty-four patients were accrued; 60% had stage III to IV 
disease; median age was 64 years. Forty patients were evaluable for response, with 
15 (38%; 95% CI 23-53%) showing pTO at cystectomy, meeting the primary end 
point of the study [9]. Another six patients (14%) were downstaged to non-muscle 
invasive disease [9]. Most (82%) experienced only grade 1-2 treatment-related tox- 
icities [9]. There were no grade 3 or 4 renal toxicities and no treatment-related 
deaths [9]. One patient developed metastases and thus did not undergo cystectomy; 
all others (n = 43) proceeded to cystectomy within 8 weeks after last chemotherapy 
administration [9]. 


52.1.4 Impact of Cisplatin Neoadjuvant Chemotherapy 
on Muscle Invasive Bladder Cancer Outcomes 


The overall direct survival is 37.3% for radical cystectomy and 35.5% for radical 
cystectomy and cisplatin [10]. The survival rate is 38.2% of the control group and 
40.7% for the cisplatin group [10]. Survival rates of patients theoretically rendered 
free of disease by radical cystectomy (complete response pTO-4a, pNO-2, MO) is 
43.7% for 40 control patients and 47.8% for 41 cisplatin treated patients [10]. The 
time to relapse in complete response patients was significantly longer (p = 0.0298) 
for those who received cisplatin (arm A 13.1 months versus arm B 30.3 months) 
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[10]. The time to death (cause specific) did not differ significantly between both 
groups overall (p = 0.1349) but it was significantly different between controls and 
responders (p = 0.0501) [10]. The survival of the responders was significantly better 
than that of nonresponders (p = 0.0142), with specific death rate of 26.3% and 
62.5%, respectively. 


52.1.5 Gemcitabine and Cisplatin as Neoadjuvant 
Chemotherapy in Muscle Invasive Bladder Cancer 


Okabe et al. [11] evaluated the efficacy of neoadjuvant gemcitabine and cisplatin 
(GC) therapy for muscle-invasive bladder cancer (MIBC) [11]. Fifty-eight patients 
receiving neoadjuvant GC therapy and 74 receiving neoadjuvant MVAC were 
included [11]. The pTO achieving rates were comparable between the two groups 
(20.7% vs. 18.9%, p = 0.83) [11]. Neoadjuvant GC was associated with a better 
2-year OS rate than neoadjuvant MVAC for clinical T2 disease (95.2% vs. 70.8%, 
p = 0.036) [11]. In contrast, in patients with clinical T3 or more advanced disease, 
neoadjuvant MVAC provided more pTO (20.0% vs. 5.6%, p = 0.07) and better 
2-year OS than neoadjuvant GC (71.1% vs. 55.0%, p = 0.142), although the differ- 
ence did not reach statistical significance [11]. 


52.1.6 Gemcitabine Plus Carboplatin as Neoadjuvant 
Chemotherapy in Muscle Invasive Bladder Cancer 


Koie conducted a single-arm prospective study to evaluate efficacy and safety of 
neoadjuvant gemcitabine plus carboplatin (GCarbo) chemotherapy followed by 
immediate RC in patients with muscle-invasive BC, including cisplatin-unfit 
patients [12]. The RC specimens of 28 (24.1%) patients showed pTO [12]. At a 
median follow-up period of 41 months, the OS and DFS rates were 89.7% and 
86.3%, respectively [12]. No patients had grade 3/4 gastrointestinal toxicity or renal 
impairment [12]. 


52.1.7 Predictors of Response in Neoadjuvant Chemotherapy 
for Muscle Invasive Bladder Cancer 


Response to neoadjuvant cisplatin treatment in bladder cancer has been linked to 
expression of Bcl-2 protein by cancer cells [13]. Turker tested Bcl-2 as a predictive 
marker of neoadjuvant cisplatin chemotherapy response in a patient cohort from 
randomized cystectomy trials [13]. Bcl-2 expression was positive in 38% and nega- 
tive in 62% of the 236 evaluable patients [13]. Bcl-2 negative patients receiving 
neoadjuvant chemotherapy had a significant increase in survival (p = 0.009), while 
Bcl-2 positive patients showed no difference (p = 0.4) [13]. When the prognostic 
value was assessed in the no-chemotherapy group, 5-year overall survival times 
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were significantly better among Bcl-2 positive patients than among Bcl-2 negative 
patients (42 vs. 33 months, p = 0.04), but again Bcl-2 status did not remain indepen- 
dent when other factors were adjusted [13]. 

When patients with cT3-4aN0 disease in the neoadjuvant chemotherapy group 
were divided into responders (<pT2) and non-responders (pT2-pT4), responders 
(<pT2) to neoadjuvant chemotherapy had a better 5-year overall survival rate 
(83.6%) than non-responders (pT2-pT4; 23.1%; p < 0.05); this was also observed in 
the non-neoadjuvant chemotherapy group (21.6%; p < 0.05) [14]. On multivariate 
analysis, the pathological T stage (<pT2 vs. >pT2) was a significant predictor of 
overall survival in the neoadjuvant chemotherapy group [14]. 

Bhindi evaluated whether survival differed between rUCB at RC after NAC and 
stage-matched controls who underwent RC alone [15]. The 5-years recurrence-free 
survival (RFS; 90% vs. 94%; p = 1), cancer-specific survival (CSS; 82% vs. 93%; 
p = 0.4), and overall survival (OS; 82% vs. 82%; p = 0.5) were not significantly dif- 
ferent between the NAC and control groups for patients with ypTONO/pTONO dis- 
ease (n = 103) [15]. Conversely, among patients with rUCB at RC (n = 401), patients 
who received NAC had significantly worse 5-years RFS (50% vs. 63%; p = 0.01), 
CSS (40% vs. 59%; p = 0.003), and OS (33% vs. 48%; p = 0.02) [15]. On multivari- 
able analysis for patients with rUCB, NAC receipt remained independently associ- 
ated with worse RFS (hazard ratio [HR] 1.84, 95% confidence interval [CI] 
1.28-2.66; p = 0.001), CSS (HR 1.81, 95% CI 1.30-2.52; p < 0.001), and OS (HR 
1.57, 95% CI 1.18-2.08; p = 0.002) [15]. 

Parker evaluated pre-treatment clinical factors on the risk of recurrence in 
patients who were ypTONO at RC [16]. A total of 78 patients were identified with 
ypTO disease at RC after NAC [16]. Estimated 3-year recurrence-free survival 
(RFS) of this cohort was 74.8% [16]. In univariate analysis, cT4 disease (HR 3.12; 
p = 0.04) and time to RC (HR 1.17 for each month increase; p < 0.01) were associ- 
ated with inferior RFS [16]. 

Zargar endeavoured to assessed factors predicting adverse pathology in clini- 
cally node-negative patients treated with NAC and RC [17]. One hundred and 
ninety-six patients were included [17]. The clinical stage was cT2 in 115 (61%), 
cT3 in 62 (33%) and cT4 in 12 (6%) cases. NAC regiments were gemcitabine- 
cisplatin (GC)-4 cycles 57 (29%), GC-3 cycles 77 (39%), methotrexate, vinblastine, 
adriamycin, cisplatin (MVAC)-3 cycle 22 (11%) and MVAC-4 cycles 40 (21%). 
pN+ was seen in 35 (18%) patients [17]. In the logistic regression analysis, cT4 
stage (OR 7.50; 95% CI 1.58-33.3) and three compared to four cycles of GC (OR 
3.44; 95% CI 1.09-10.9) were significant predictors of pN+ status [17]. Additionally, 
when controlling for clinical stage, three cycles of GC, compared to four, were sig- 
nificantly associated with higher rates of pT4 disease and lower rates of downstag- 
ing to non-muscle-invasive disease [17]. 

Wang evaluated the spectrum of histologic changes associated with neoadjuvant 
chemotherapy (NAC) and compared them with those resulting from transurethral 
resection (TUR) [18]. cases with no/minimal residual disease on RC, it is difficult 
to attribute the changes to NAC effect only, except if (1) hyalinization of the bladder 
wall or LN changes are present, or (2) if the preoperative clinical stage was beyond 
what could be resected by TUR [18]. 
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52.1.8 Gemcitabine, Cisplatin and Lapatinib 
as Neoadjuvant Chemotherapy 


Narayan sought to investigate the safety and efficacy of gemcitabine, cisplatin, and 
lapatinib (GCL) as neoadjuvant therapy in radical cystectomy [19]. The initial four 
patients received gemcitabine 1000 mg/m? intravenously on days 1 and 8 and cis- 
platin 70 mg/m? intravenously on day 1 of each 21-day treatment cycle [19]. 
Lapatinib was administered as 1000 mg orally daily starting 1 week prior to the 
initiation of cycle 1 of gemcitabine and cisplatin (GC) and continuing until the 
completion of cycle 4 of GC [19]. These initial doses were poorly tolerated, and the 
final two enrolled patients received a reduced lapatinib dose of 750 mg orally daily 
[19]. However, reduction of the lapatinib dose did not result in improved tolerance 
or drug-delivery, and the trial was terminated early due to excessive toxicity [19]. 
Grade 3/4 toxicities included diarrhea (33%), nausea/vomiting (33%), and thrombo- 
cytopenia (33%) [19]. 


52.1.9 Erlotinib as Neoadjuvant Chemotherapy in Muscle 
Invasive Bladder Cancer 


Pruthi evaluated the clinicopathological efficacy of neoadjuvant erlotinib (an epi- 
dermal growth factor receptor, EGFR, inhibitor) for invasive bladder cancer in 
patients undergoing radical cystectomy (RC) as despite definitive surgical therapy, 
only half of patients undergoing RC will have long-term disease-free survival, and 
effective adjunctive therapies, especially using agents with lower toxicity, would be 
a significant advance in the treatment of invasive bladder cancer [20]. In all, 20 
patients with clinical stage T2 disease had neoadjuvant erlotinib therapy followed 
by RC [20]. On surgical pathology, five patients (25%) were pTO; in addition, seven 
(35%) were clinically down-staged (<pT1) and 15 (75%) had organ-confined dis- 
ease at surgical pathology [20]. At a mean follow-up of 24.8 months, 10 patients 
remain alive and with no evidence of disease, four with organ-confined disease had 
progression and nine died, including six from disease and three from other causes 
[20]. Erlotinib was tolerated in all patients, with drug rash being the most common 
side-effect, in 15 patients (75%). Interestingly, all pTO and pTis/T1 patients had a 
rash [20]. 


52.1.10 Imaging to Assess Response of Muscle Invasive Bladder 
Cancer to Neoadjuvant Chemotherapy 


Salminen evaluated the accuracy of '|'C-acetate Positron Emission Tomography/ 
Magnetic Resonance Imaging (PET/MRI) in bladder cancer (BC) staging and 
monitoring response to neoadjuvant chemotherapy (NAC) [21]. The sensitivity, 
specificity and accuracy of '|'C-acetate PET/MRI for the detection of muscle inva- 
sive BC was 1.00, 0.69 and 0.73 while the area under the receiver operating 
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characteristic curve (95% confidence interval) was 0.85 (0.55-1.0), respectively 
[21]. All five NAC patients underwent chemotherapy as planned and !!C-acetate 
PET/MRI correctly staged three patients, overstaged one and understaged one 
patient compared with RC and ePLND findings [21]. A total of 175 lymph node 
were removed, median of 35 (range, 27—43) per patient in five patients who had RC 
and ePLND while 12 (7%) harboured metastases. Sensitivity, specificity, accuracy 
and AUC for N-staging were 0.20, 0.96, 0.80 and 0.58 on the ePLND template (10 
regions) level [21]. 


52.1.11 Complications from Neoadjuvant Chemotherapy 


Michelcompared the peri-operative morbidity in patients treated by NAC then RC 
and patients having RC alone [22]. Complications rate was 73.9% in the NAC-RC 
group versus 73.8% in the RC group (p = 1.0) [22]. In multivariate analyses, only 
the Charlson score was associated with an increased risk of peri-operative compli- 
cations (p = 0.05) [22]. PTO tumour rate was significantly higher in the NAC-CR 
group (50% vs. 7%, p < 0.001) [22]. 

Iyer et al. [23] assessed the efficacy and tolerability of six cycles of neoadjuvant 
dose-dense gemcitabine and cisplatin (ddGC) in patients with MIBC [23]. No 
patient failed to undergo RC as a result of chemotherapy-associated toxicities [23]. 
The most frequent treatment-related toxicity was anemia (12%; grade 3) [23]. The 
presence of a presumed deleterious DNA damage response (DDR) gene alteration 
was associated with chemosensitivity (positive predictive value for <pT2NO [89%]) 
[23]. No patient with a deleterious DDR gene alteration has experienced recurrence 
at a median follow-up of 2 years [23]. 

Milenkovic compared perioperative and short-term postoperative complication 
rates between patients receiving radical cystectomy (RC) after neoadjuvant chemo- 
therapy (NAC) and patients undergoing RC alone. Secondary objectives were to 
compare overall survival (OS) and cancer-specific survival (CSS) [24]. After pro- 
pensity score covariate adjustment, there was no significant difference in postopera- 
tive complications between patients undergoing NAC plus RC and RC alone with an 
overall complication rate of 69% and 66%, respectively [24]. No significant differ- 
ences in the 30-day HGC rates (11.76% and 11.83%, respectively) were observed 
[24]. NAC plus RC patients had worse prognostic factors at baseline; nevertheless, 
after correction for group differences OS and CSS did not differ from RC only 
group (5-year OS 61.3% vs. 50.2%, and 5-year CSS 61.8% vs. 57.9% respectively, 
p > 0.05 for all) [24]. 

Aldhaam determined the trend of neoadjuvant chemotherapy use for nonmeta- 
static muscle invasive urothelial bladder cancer and whether it is associated with 
adverse perioperative morbidity after robot-assisted radical cystectomy [25]. A total 
of 298 patients (26%) received neoadjuvant chemotherapy [25]. These patients were 
younger (age 67 vs. 69 years, p = 0.01) and more frequently had an ASA™ 
(American Society of Anesthesiologists™) score of 3 or greater (62% vs. 55%, 
p = 0.02) and pathological T3 stage or greater disease (28% vs. 22%, p = 0.04) [25]. 
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The use of neoadjuvant chemotherapy increased significantly from 10% in 2006 to 
2007 to 42% in 2016 to 2017 (p < 0.01). On multivariate analysis neoadjuvant che- 
motherapy was not significantly associated with prolonged operative time, hospital 
stay, 90-day postoperative complications, reoperation or mortality [25]. Neoadjuvant 
chemotherapy was associated with 90-day readmissions after robot-assisted radical 
cystectomy (OR 5.90, 95% CI 3.30-10.90, p < 0.01) [25]. 


52.1.12 Survival Outcomes in Neoadjuvant Chemotherapy 
for Muscle Invasive Bladder Cancer 


Boeri investigated the prevalence of and factors’ association with receiving subop- 
timal neoadjuvant chemotherapy (NAC) and its impact on survival outcomes in 
patients with muscle-invasive bladder cancer (MIBC) treated with radical cystec- 
tomy (RC) [26]. Before matching, 84/315 (26.6%) patients received a suboptimal 
NAC regimen [26]. Lower general health status and impaired renal functions were 
the most significant factors associated with the administration of a suboptimal NAC 
[26]. After matching, the optimal NAC group achieved higher rates of complete 
pathological response as compared to the suboptimal group (p = 0.03) [26]. 
Suboptimal NAC (HR 1.77; p = 0.015) and no NAC (HR 1.52; p = 0.03) were both 
associated with higher risk of recurrence and OM (HR 1.71; p = 0.02 and HR 1.61; 
p = 0.02) as compared to optimal NAC [26]. 

Hanna examined the use of neoadjuvant chemotherapy (NAC) before radical 
cystectomy [27]. Of 8732 patients who underwent RC, 1619 (19%) received NAC 
[27]. Following propensity score adjustment, receipt of NAC was not associated 
with an OS benefit (hazard ratio 0.97; p = 0.591) [27]. On secondary outcome analy- 
sis, higher pTO rates (odds ratio 5.03; p < 0.001) were recorded among patients who 
received NAC, although rates of pTO were lower than for patients treated with NAC 
within the SWOG-8710 trial (13% vs. 38%) [27]. 

Nitta evaluated the effect of neoadjuvant chemotherapy in patients undergoing 
radical cystectomy for urothelial bladder cancer [14]. The 5-year overall survival 
rates were 58.0% and 61.8% in the neoadjuvant chemotherapy and non-neoadjuvant 
chemotherapy groups, respectively (p = 0.320) [14]. The 5-year overall survival 
rates for the neoadjuvant chemotherapy and non-neoadjuvant chemotherapy groups 
were 64.8% and 68.4%, respectively, among cT2N0 patients (p = 0.688) and 38.6% 
and 21.6%, respectively, among cT3-4aN0 patients (p = 0.290) [14]. 

Shigyo evaluated the efficacy of neoadjuvant M-VAC (methotrexate, vinblastine, 
doxorubicin and cisplatin) therapy followed by radical cystectomy [28]. A total of 
21 patients with locally invasive bladder cancer received neoadjuvant M-VAC ther- 
apy with an average of 2.4 courses (range 2—4) [28]. Of the 21 patients, 4 had stage 
T2NOMO, 11 had stage T3aNOMO, 5 had stage T3bNOMO and 1 had stage T4¢NOMO 
at diagnosis [28]. Of the 21 patients, 3 had clinically complete responses (cCR) and 
12 had partial responses (cPR), for an overall response rate of 71.4% [28]. The 
patients who responded to the chemotherapy (cCR + cPR) had a 2-year disease free 
rate of 80.0% in contrast to 50.0% for the remaining patients who did not respond 
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[28]. A pathological response (pTO, pT1) was achieved in 6 (28.6%) of the 21 
patients [28]. The 5 patients in this group remain free of disease for 15-79 months 
(mean 58.8 months) [28]. These preliminary results suggest that the patients who 
achieve either a complete or partial response, in particular those had pathological 
stage of pTO or pT1, may have a favorable clinical course [28]. 


52.1.13 Pathological Impact of Neoadjuvant Chemotherapy 
in Muscle Invasive Bladder Cancer 


Rintala evaluated the benefit of neoadjuvant chemotherapy—given before sched- 
uled low-dose irradiation and cystectomy [29]. The results suggest that a significant 
downstaging in the group randomized to chemotherapy was found only in T1, grade 
3 tumours (56 patients, p = 0.002) [29]. The overall survival rate in all 311 patients 
was significantly higher in the chemotherapy group (p = 0.03) and likewise among 
the 253 patients with T2-T4a tumour (p = 0.018) [29]. For the 210 patients who 
underwent cystectomy for T2-T4a tumour, there was a trend towards longer survival 
when chemotherapy was given (p = 0.057) [29]. Patients with initially muscle- 
invasive tumour who responded to neoadjuvant treatment survived longer than non- 
responders (p = 0.0005) [29]. The results suggest that neoadjuvant chemotherapy 
improve the outcome of radical surgery for muscle-invasive bladder cancer, though 
the effect on long-term survival is inconclusive. Further studies on the effect of 
neoadjuvant chemotherapy is initiated [29]. 

Parker et al. [30] evaluated the effect of concomitant clinical carcinoma in situ on 
cancer specific outcomes after neoadjuvant chemotherapy for muscle invasive blad- 
der cancer [30]. The condition was associated with a significant decrease in the 
pathological complete response rate (10.7% vs. 26.3%, p = 0.02) [30]. This differ- 
ence was significant on univariate and multivariable analysis (OR 0.34, 95% CI 
0.13-0.85, p = 0.02 and OR 0.31, 95% CI 0.12-0.81, p = 0.02), respectively [30]. 
Despite the decreased complete response rate clinical carcinoma in situ was not 
associated with a difference in recurrence-free, cancer specific or overall survival 
[30]. Additionally, when down-staging to pathological carcinoma in situ only dis- 
ease was considered a complete response, there was no significant change in 
recurrence-free, cancer specific or overall survival [30]. 

Teramukai evaluated the surrogacy of tumor downstaging using data from a fol- 
low-up observational study in bladder cancer [31]. The hazard ratios after adjust- 
ment for prognostic factors in the intermediate effect patients and the poor effect 
patients were 1.9 (95% confidence interval, 1.0-3.7) and 5.0 (95% confidence inter- 
val, 2.6-9.8), respectively, compared with that in the good effect patients [31]. 
Neoadjuvant chemotherapy has a statistically significant tumor downstaging 
effect, [31]. 

Rosenblattassess the effect of NAC on tumour downstaging and overall survival 
[32]. Downstaging rates increased significantly in the NAC arm independent of the 
downstaging threshold [32]. The impact was more prominent in clinical T3 tumours, 
with a near threefold increase in CD tumours [32]. The combination of CD and 
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NAC showed an absolute risk reduction of 31.1% in OS at 5 year compared with CD 
controls [32]. The combination of NAC and CD revealed a hazard ratio of 0.32 
compared with 1.0 for the combination of no NAC and no CD [32]. Limitations 
were the retrospective approach and uncertain clinical TNM staging [32]. 

Weight evaluated a cohort of patients in a tertiary referral setting [33]. Clinical 
stage at the time of diagnosis in the NC cohort was T2 in 23 (79%) and T3-4a in 6 
(21%) patients [33]. A total of 20 (69%) patients received the combination of gem- 
citabine and cisplatin (GC), 4 (14%) received MVAC, and 5 (17%) received other 
regimens [33]. The median interval from the time of diagnosis of muscle-invasive 
bladder cancer to RC was 208 days (interquartile range, 149-327 days) in the NC 
cohort [33]. Overall, only 2 patients (7%; 95% confidence interval [95% CI], 0-17 
patients) achieved a pathologic complete response, 18 (62%; 95% CI, 43-81 
patients) had nonorgan-confined residual cancer, and the overall median progression- 
free survival was 10.5 months (95% CI, 7-14 months) [33]. 


52.1.14 Impact of Suboptimal Neoadjuvant Chemotherapy 
Dosing on Outcomes in Muscle Invasive Bladder Cancer 


Hinata evaluated the effect of suboptimal dosing on the outcomes of patients who 
received neoadjuvant chemotherapy (NAC) and robot-assisted radical cystectomy 
(RARC) [34]. After propensity-score matching, 69 patients in the cohort received 
optimal-dose NAC, 41 received suboptimal NAC and 69 did not receive NAC [34]. 
Complication rates and readmission rates did not differ significantly among the 
three groups [34]. On multivariable analysis, suboptimal NAC and no NAC were 
independent predictors of worse RFS (hazard ratio [HR] 2.5, 95% confidence inter- 
val [CI] 1.2-5.7, p = 0.01 and HR 2.4, 95% CI 1.28-5.16, p = 0.01) and worse OS 
(AR 4.5, 95% CI 1.6-15.0, p < 0.01 and HR 4.9, 95% CI 1.9-15.6, p < 0.01) in 
patients who received NAC and RARC [34]. Failure to achieve pathological com- 
plete response (ypTONO) was also an independent predictor of worse RFS (HR 6.6, 
95% CI 1.3-20.9; p = 0.02) and OS (HR 4.9, 95% CI 1.8-15.3; p = 0.02) [34]. 


52.1.15 Neoadjuvant Chemotherapy in Radical Cystectomy 
vs. Radiotherapy 


Hermans compared complete pathological downstaging (pCD, <(y)pT1NO) and 
overall survival (OS) in patients with cT2 versus cT3-4aNOMO UC of the bladder 
undergoing radical cystectomy (RC) with or without neoadjuvant chemo- (NAC) or 
radiotherapy (NAR) [35]. In cT2 UC, pCD-rate was 25% after upfront RC versus 
43% (p < 0.001) and 33% (p = 0.130) after NAC + RC and NAR + RC, respectively 
[35]. In cT3-4a UC, pCD-rate was 8% after upfront RC versus 37% (p < 0.001) and 
16% (p = 0.281) after NAC + RC and NAR + RC, respectively [35]. In cT2 UC, 
5-year OS was 57% and 51% for NAC + RC and upfront RC, respectively 
(p = 0.135), whereas in cT3-4a UC, 5-year OS was 55% for NAC + RC versus 36% 
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for upfront RC (p < 0.001) [35]. In multivariable analysis for OS, NAC was benefi- 
cial in cT3-4a UC (HR: 0.67, 95% CI 0.51-0.89) but not in cT2 UC (HR: 0.91, 95% 
CI 0.72-1.15) [35]. NAR did not influence OS [35]. 


52.1.16 Neoadjuvant Chemotherapy in a Salvage 
Cystectomy Setting 


Malmström conducted a randomized phase III study to assess the possible benefit of 
neoadjuvant chemotherapy in patients with bladder cancer undergoing radical cys- 
tectomy after short-term radiotherapy [36]. After 5 years the overall survival rate 
was 59% in the chemotherapy group and 51% in the control group (p = 0.1) [36]. 
The corresponding cancer specific survival rate was 64 and 54%, respectively [36]. 
In regard to treatment, no difference was observed for stages T1 and T2 disease, 
while there was a 15% difference in overall survival for patients with stages T3 to 
T4a disease (p = 0.03) [36]. In a multivariate analysis only chemotherapy and T 
category emerged as independent prognostic factors [36]. The relative death risk for 
patients who received chemotherapy was 0.69 (95% confidence interval 0.49-0.98) 
compared to the control group after adjustment for the other tested factors [36]. 


52.1.17 Neoadjuvant Chemotherapy vs. Active Surveillance 
in Muscle Invasive Bladder Cancer 


Mazza et al. [37], reported the outcomes in patients with muscle invasive bladder 
cancer from two institutions who experienced a clinically complete response to neo- 
adjuvant platinum based chemotherapy and elected active surveillance [37]. It was 
unknown whether conservative treatment could be safely implemented in these 
patients [37]. In the 148 patients followed a median of 55 months (range 5—145) the 
5-year disease specific, overall, cystectomy-free and recurrence-free survival rates 
were 90%, 86%, 76% and 64%, respectively [37]. Of the patients 71 (48%) experi- 
enced recurrence in the bladder, including 16 (11%) with muscle invasive disease 
and 55 (37%) with noninvasive disease [37]. Salvage radical cystectomy prevented 
cancer specific death in 9 of 12 patients (75%) who underwent cystectomy after 
muscle invasive relapse and in 13 of 14 (93%) after noninvasive relapse [37]. 


52.1.18 Systematic Reviews Relating to Neoadjuvant 
Chemotherapy in Muscle Invasive Bladder Cancer 


Lavery analysed the designs, methods and observations of these trials to identify 
patient subgroups that appeared most likely to benefit [38]. The greatest apparent 
benefit was seen in patients free of cancer at radical cystectomy (pTO) [38]. They 
had markedly improved overall and disease specific survival compared to patients 
with residual disease [38]. However, improvements occurred regardless of whether 
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there was down-staging from muscle invasive urothelial bladder cancer to pTO after 
transurethral resection alone (controls) or after resection plus neoadjuvant chemo- 
therapy [38]. Thus, the major benefit of chemotherapy appeared to be that more 
patients achieved pTO [38]. 
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53.1 Research Methods 


A systematic review relating to muscle invasive bladder cancer, radical cystectomy 
and renal transplant was conducted. This was to identify whether outcomes from 
renal transplant patients in this cohort. The search strategy aimed to identify all 
references related to radical cystectomy AND renal transplant. Search terms used 
were as follows: (Radical Cystectomy) AND (Renal Transplant). The following 
databases were screened from 1989 to June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMed 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
muscle invasive bladder cancer and nerve sparing. Papers were included if pub- 
lished after 1984 and had to be in English. Studies that did not conform to this were 
excluded. Due to the paucity of studies, all study types were included, including 
case series and case reports (Fig. 53.1). 

Abstracts were independently screened for eligibility by two reviewers and dis- 
agreements resolved through discussion or third-party opinion. Agreement level 
was calculated using Cohen’s Kappa to test the intercoder reliability of this 
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Potentially relevant studies to be 


included in the systamtic review 
(n=18) 


e Papers excluded as not 
related to search terms 
(n=0) 


e Potentially relevant studies 
identified through database 
searching and their titles & 
abstracts independently 
screened by 2 reviewers 


e Studies excluded with 
reasons; either duplicates, 
not conforming to eligibility 
criteria (n=108) 


(n=126 ) 


Potentially relevant studies 
identified through other sources & 
independently screened by 2 
reviewers (n=0) 


Potentially relevant studies to be 
included in the systematic review 
for analysis (n=18) 


Fig.53.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 


screening process. Cohens’ Kappa allows comparison of inter-rater reliability 
between papers using relative observed agreement. This also takes account of the 
comparison occurring by chance. The first reviewer agreed all 18 papers to be 
included, the second, agreed on 18. 

Data extraction was piloted by the researcher and amended in consultation 
with the research team (author and two academic supervisors). Data collected 
included authors, year and country of publication, study aims, setting, inter- 
vention aims, number of participants, study design, intervention components 
and delivery methods, comparison groups and outcome measures, notes and 
follow-up questions for the authors. Studies were quality assessed using the 
PRISMA criteria for randomised controlled trials, Mays et al. [1, 2] for the 
action research and qualitative studies and the Critical Skills Appraisal pro- 
gramme for cohort studies. This was also applied to randomised controlled 
trials and qualitative studies. 

The search identified 126 papers (Fig. 53.1). Eighteen mapped to the search 
terms and eligibility criteria. The current systematic reviews were examined to gain 
further knowledge about the subject. Forty-eight papers were excluded due to not 
conforming to eligibility criteria or adding to the evidence. Of the 18 papers left, 
relevant abstracts were identified and the full papers obtained (all of which were in 
English), to quality assure against search criteria. There was considerable heteroge- 
neity of design among the included studies therefore a narrative review of the evi- 
dence was undertaken. There was significant heterogeneity within studies, including 
clinical topic, numbers, outcomes, as a result a narrative review was thought to be 
best. There were 18 cohort studies, with a moderate level of evidence. These were 
from a range of countries with minimal loss to follow-up. All participants were 
identified appropriately. 
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53.2 Risk of Bladder Cancer in Renal Transplant Patients 


Renal transplant recipients (RTRs) have a two- to seven-fold risk of developing a 
neoplasm compared to general population [3]. Bladder urothelial neoplasms in this 
cohort has an incidence of 0.4-2% [3]. Palazzetti et al. [3] described oncologic 
characteristics of bladder urothelial neoplasms in RTRs and to evaluate its recur- 
rence, progression, and survival rates [3]. A total of 28 de novo bladder transitional 
cell carcinomas (TCCs) were identified (incidence rate 0.64%) [3]. Cancer-specific 
survival rates were 100%, 75%, and 70% after 1, 5, and 10 years, respectively [3]. 
Age at diagnosis superior to 60 years was found to be a statistically significant vari- 
able for recurrence risk [3]. Progression rate was 14% [3]. Presence of CIS was 
significantly associated with progression [3]. All cancer-specific deaths were in the 
high-risk group and all were progressions from non-muscle invasive to muscle inva- 
sive bladder cancer [3]. 

Huang analyzed the oncologic effect of post-kidney transplantation (KT) immu- 
nosuppressive status for end-stage renal disease (ESRD) patients with superficial 
urothelial carcinoma [4]. Patients with KT were younger [4]. Female predominance 
was noted in patients with UT-UC and post-KT UB-UC [4]. Pathological stages 
were distributed similarly in UB-UC and UT-UC groups whether they underwent 
KT or not [4]. More bladder cancer recurrences within 5 years were found in ESRD 
patients with KT after TURBT for superficial UB-UC compared with those without 
KT (77.7% vs. 38%, p = 0.032) [4]. However, systemic disease recurrences were 
similar in the two groups (11% vs. 1%, p = 0.163) [4]. 


53.3 Risk and Safety of Radical Cystectomy in the Renal 
Transplant Patient 


Demirdag aimed to evaluate the efficacy and safety of radical cystectomy (RC) and 
urinary diversion with ileal conduit in renal transplant recipients [5]. Demirdag 
reviewed 2 patients with prior history of renal transplantation who underwent RC 
and ileal conduit urinary diversion for bladder cancer [5]. The RC and ileal conduit 
urinary diversion were performed in the first patient 56 months after renal transplan- 
tation and in the second patient 64 months after renal transplantation [5]. Clinical 
staging was high-grade T2 transitional cell cancer of the bladder for patient 1 and 
T2 with pure squamous cell cancer of the bladder for patient 2 [5]. No perioperative 
or postoperative complication and no graft dysfunction occurred in either patient [5]. 


53.4 Risk According to Type of Urinary Diversion 


Zabell identified 4015 patients treated with radical cystectomy for bladder cancer 
[6]. The outcome of interest was end stage kidney disease stratified by diversion 


type [6]. 
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End stage kidney disease developed in 7.2% of patients, including 84% with an 
ileal conduit and 16% with continent urinary diversion [6]. On multivariate analysis 
no increased risk of end stage kidney disease was associated with continent diver- 
sion (HR 1.06, 95% CI 0.78-1.44, p = 0.71) [6]. Overall the estimated risk at 5, 10 
and 15 years was 8.3% (95% CI 7.1-9.5), 16.9% (95% 14.6-19.2) and 24.4% (95% 
CI 20.3—28.5), respectively [6]. 


53.5 Difficulties Encountered in Renal Transplant Patients 


Prabharasuth reviewed management of bladder cancer (BCa) in renal transplanta- 
tion [7]. Optimal oncologic treatment can be challenging due to the immunosup- 
pressed state and higher comorbidity [7]. Twelve patients were identified with 
non-muscle invasive (NMI) BCa [7]. Four patients with NMI BCa received intra- 
vesical BCG, with no urinary tract infection, fever, or BCG-associated sepsis. Four 
patients were identified with muscle-invasive bladder cancer (MIBC), and 1 patient 
had biopsy proven metastatic disease [7]. Five patients underwent radical cystec- 
tomy (RC) with diversion, 7 underwent transurethral resection and surveillance, 3 
underwent chemotherapy, and 1 received palliative radiation for metastatic disease 
[7]. Overall, 6 patients were deceased, 4 of whom died of disease at a median of 
9.7 months from the time of BCa diagnosis [7]. 


53.6 ANewTechnique of Robotic Cystectomy for Renal 
Transplant Patients 


Robotic assisted radical cystectomy (RARC) is an alternative to open radical cys- 
tectomy [8]. As experience is gained with the RARC approach the technique is 
being applied to more complex surgical cases [8]. Caputo describes a new technique 
for RARC with intracorporeal ileal conduit urinary diversion for a renal transplant 
recipient [8]. Interestingly his trans-urethral bladder tumour resection specimen sur- 
gical technique utilizes 6 trocars, of note a 12-mm assistant trocar is placed | cm 
superior to the pubic symphysis, and this trocar is solely used to pass a laparoscopic 
stapler to facilitate the excision of the ileal segment and the stapled enteric anasto- 
mosis [8]. Surgical steps include: identification of native ureters bilaterally (removed 
en bloc with the bladder specimen); identification of the transplanted ureter at the 
right bladder dome; posterior bladder and prostate dissection along Denonvilliers’ 
fascia; development of the space of Retzius; ligation and transection of the bladder 
and prostate vascular bundles; apical prostate dissection and transection of urethra; 
left pelvic lymphadenectomy; ilium resection for creation of the ileal conduit; sta- 
pled enteric anastomosis; ureteroileal anastomosis; maturation of the ileal conduit 
stoma [8]. 

There were no intraoperative complications [8]. Operative time was 443 min 
(7.4 h) [8]. Estimated blood loss was 250 cc [8]. Length of hospital stay was 5 days 
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[8]. The patient did not experience any postoperative complications. The patient 
maintained good renal graft function with no decline in eGFR to date [8]. 

In the setting of prior renal transplantation, surgical treatment for bladder cancer 
remains the mainstay but is technically challenging [9]. Moses reported patient out- 
comes and described a new technique [9]. Four patients were male and one was 
female, with a median age of 64 years [9]. Gross hematuria was the most common 
sign at presentation [9]. Clinical staging was T2, T2 with carcinoma in situ (CIS), 
high-grade (HG) Ta with CIS, T2 with squamous differentiation, and HG T1, and 
pathologic tumor stage was pTisN1, pT3NO0, pTisNO, pT3N0, and pTONO, respec- 
tively [9]. One patient received a Studer-type diversion and four underwent 
Hautmann diversion [9]. Graft ureteral identification was aided by the use of intra- 
venous dye in all patients [9]. Ipsilateral pelvic lymph node dissection was not pos- 
sible in any patient [9]. All patients are alive at follow-up, with two experiencing 
recurrence at 7.2 and 66.8 months. Renal function was maintained. 


53.7 Surgical Technique in Renal Transplant Patients 


The principles of treatment of de novo bladder tumours in renal transplant patients 
are comparable to those applied in non-transplant patients [10]. Koutani reports a 
case of cystectomy with enterocystoplasty for invasive bladder tumour in a renal 
transplant patient is reported [10]. An invasive urothelial bladder tumour was dis- 
covered in a 62-year-old man, 3 months after a second renal transplantation [10]. 
Treatment consisted of cystectomy with prostatic preservation and nontubulized 
enterocystoplasty [10]. With a follow-up of 21 months after cystectomy, the patient 
is alive without recurrence [10]. He is perfectly continent during the day, with nor- 
mal sexual intercourse and no reflux or residual urine. Renal function is normal 
[10]. Cystectomy with enterocystoplasty can be an effective treatment for invasive 
bladder tumour in renal transplant patients [10]. This treatment ensures oncological 
control and acceptable comfort while preserving the transplant [10]. 


53.8 BCGvs. MMC in Bladder Cancer 


Rodriguez Faba conducted an observational prospective study with a retrospective 
analysis of 88 patients with BC after RT at 10 European centers [11]. A total of 
10,000 RTs were performed [11]. Diagnosis of BC occurred at a median of 
73 months after RT [11]. Seventy-one patients (81.6%) had non-muscle invasive 
bladder cancer, of whom 29 (40.8%) received adjuvant treatment; of these, 6 
(20.6%) received bacillus Calmette-Guérin and 20 (68.9%) mitomycin C [11]. At 
univariate analysis, patients who received bacillus Calmette-Guérin had a signifi- 
cantly lower recurrence rate (p = 0.043) [11]. At multivariate analysis, a switch from 
immunosuppression to mTOR inhibitors significantly reduced the risk of recurrence 
(AR 0.24, 95% CI: 0.053-0.997, p = 0.049) while presence of multiple tumors 
increased it (HR 6.31, 95% CI: 1.78-22.3, p = 0.004) [11]. Globally, 26 patients 
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(29.88%) underwent cystectomy [11]. No major complications were recorded. 
Overall mortality (OM) was 32.2% (28 patients); the cancer-specific mortality was 
13.8% [11]. 


53.9 Histological Variants in the Renal Transplant Patient 


A rare case of invasive squamous cell carcinoma of the urinary bladder developing 
5 years after cadaveric renal transplant is described [12]. The technical precautions 
to be taken while performing a radical cystectomy in such a situation is highlighted 
[12]. This patient required chemotherapy in the post-operative period [12]. 

Moon reported on a 62-year-old woman who developed squamous cell carci- 
noma of the bladder 16 years after a kidney transplant [13]. She was diagnosed with 
squamous cell carcinoma of the bladder 16 years later and underwent radical cys- 
tectomy with an orthotopic ileal neobladder [13]. The Studer technique was used 
and the afferent ileal loop was anastomosed to the graft ureter [13]. At the 6-month 
follow-up visit, the patient showed no evidence of recurrence [13]. Her renal func- 
tion was stable [13]. The patient was continent during the day and the night [13]. 
This case shows that the construction of an orthotopic ileal neobladder after cystec- 
tomy is safe and feasible in kidney transplant recipients [13]. 

Davis reviewed the incidence and long-term outcomes of squamous cell carci- 
noma (SCC) of the bladder in patients after kidney transplantation [14]. Five patients 
from one center (0.0013%) developed SCC of the bladder after undergoing a 
deceased donor kidney transplant [14]. Their relevant risk factors included long- 
term self-intermittent catheterization/indwelling catheter (n = 2), smoking history 
(n = 2), and a prior history of cyclophosphamide treatment for vasculitis (n = 1) 
[14]. The latency period between transplantation and bladder SCC was 87 + 87 
(range: 2-228) months, and all five patients were immunosuppressed with tacroli- 
mus, mycophenolate mofetil, and prednisone [14]. Four patients had suspected 
metastases upon presentation, and one patient presented with organ-confined dis- 
ease [14]. This patient underwent a radical cystectomy and remains disease free 8 
months post-operatively [14]. Despite radical treatment, the remaining four patients 
died from metastatic disease 7 + 4.4 (range: 2—11) months after their initial diagno- 
sis [14]. 


53.10 Presentation and Management of Bladder Cancer 
in the Renal Transplant Population 


Kamal reviewed their experience with bladder cancer among a renal transplant pop- 
ulation [15]. There were 7 patients in total [15]. All patients presented with gross 
haematuria [15]. There was non-muscle-invasive disease in two patients who were 
treated by transurethral resection and adjuvant intravesical bacille Calmette-Guérin 
immunotherapy [15]. One patient died 24 months later due to complications of end- 
stage renal disease [15]. To date the second patient is alive and free of the recurrence 
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[15]. Five recipients with muscle-invasive disease had a radical cystectomy and 
orthotopic bladder substitution [15]. The mean (sd) time to the last follow-up or 
death was 14.6 (3.1) months [15]. Three patients died with stable graft function; two 
from distant metastasis and one from a cerebrovascular stroke [15]. The remaining 
two patients are still alive, free of disease and with good graft function [15]. 


53.11 Orthotopic Neobladders in the Renal 
Transplant Population 


Radical cystectomy and urinary diversion is an effective curative treatment for mus- 
cle invasive bladder cancer [16]. The orthotopic ileal neobladder has become a 
favourable choice of urinary diversion as it offers superior quality of life, cosmetic 
outcome and the potential for normal voiding [16]. Cooke treated two patients with 
bladder cancer who previously underwent renal transplant for end-stage renal dis- 
ease [16]. Radical cystectomy and orthotopic ileal neobladder reconstruction was 
performed in both patients [16]. One patient had two renal transplants and under- 
went transplant nephrectomy at the time of cystectomy [16]. In the other patient, the 
native kidneys were still present and the ureters were anastomosed to the neoblad- 
der [16]. There is excellent function of the neobladder [16]. There were no increased 
complications seen in these patients [16]. 

Renal transplant recipients with high-risk bladder cancer require cystectomy 
need a urinary diversion [17]. Manassero et al. [17] described their experience of 
radical cystectomy and orthotopic ileal neobladder with Studer technique [17]. 
Manassero et al. [17] performed radical cystectomy and Studer ileal neobladder in 
four male patients [17]. Pathology revealed pT1HGN++ transitional cell carcinoma 
in one case, pT!HGNO in two and pT3aHGNO in one [17]. Two patients presenting 
aggressive disease (N+ and pT3a) died of tumour progression after 20 and 
14 months, respectively, while the other two are alive after 56 and 36 months of 
follow-up with no evidence of disease, stable serum creatinine (2.29 and 1.6 mg/dl) 
and mild metabolic acidosis [17]. Day and night-time urinary continence were sat- 
isfactory in all patients [17]. Good functional outcomes have been reported in the 20 
cases of ileal orthotopic neobladder with different techniques published so far and 
the global experience of 24 cases with a median follow-up of 39 months documents 
a cancer specific survival of 62.5% [17]. 

Lang analysed the safety and clinical outcome in a single institution experience 
with orthotopic ileal neobladder reconstruction following radical cystectomy for 
transitional cell carcinoma in renal transplant recipients [18]. Four renal transplant 
recipients had bladder cancer a median of 10.5 years after renal transplantation [18]. 
Two patients died at 11 and 15 months of tumour progression and a pulmonary 
embolism, respectively, whereas two were alive at a mean follow-up of 90 months 
with no evidence of disease [18]. No neobladder related reoperations were neces- 
sary [18]. Serum creatinine as a marker of renal function was stable in 3 patients. In 
1 patient chronic graft rejection led to progressive renal failure and haemodialysis 
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[18]. Urinary continence was satisfactory during the day and night with spontane- 
ous voiding in all patients and no significant post-void residual urine [18]. 


53.12 Transplant Post Cystectomy and Urinary Diversion 


Fournier reported the long-term survival of transplanted kidneys in patients with a 
continent urinary diversion [19]. A total of 14 patients presented irreversible dys- 
function of the lower urinary tract, and two patients had required radical cystectomy 
because of bladder cancer [19]. All continent urinary diversions were carried out 
before the transplantation [19]. There were nine Kock pouches, five Mainz pouches, 
one Mainz neobladder and one Hautmann neobladder [19]. Two patients died, while 
six patients lost their transplant and resumed haemodialysis [19]. Nine patients 
(56.2%) were alive with a functional transplant at the end of follow up [19]. The 
kidney transplant survival rate was 73.3% after 10 years, and 66.6% after 15 years 
[19]. Among patients who still had a functional transplant at the time of the study, 
creatinine clearance was >30 ml/min for seven patients and <30 ml/min for two 
patients [19]. 


53.13 Post-operative Complications Post Radical Cystectomy 


Cusano reported outcomes of 2 patients who received a single-stage renal transplan- 
tation and concomitant urinary-diversion procedure [20]. Two patients underwent a 
simultaneous renal transplantation-ileal conduit creation to surgically manage their 
end-stage renal disease [20]. One patient did not have any surgical complications, 
whereas the other suffered from a postoperative ileus (Clavien grade 3a), atrial 
fibrillation (Clavien grade 2), hypertension (Clavien grade 2), methicillin-resistant 
Staphylococcus aureus at the incisional site (Clavien grade 2), and a positive urine 
culture managed using antibiotics (Clavien grade 2) [20]. No major complications 
were observed and both have favorable outcomes at 23 and 19 months after surgery, 
respectively [20]. 


53.14 Impact of CKD on Oncological Outcomes in MIBC 


Hamano evaluated the impact of preoperative chronic kidney disease (CKD) on 
oncologic outcomes in muscle-invasive bladder cancer patients who underwent 
radical cystectomy [21]. Of the 581 patients, 215 (37%) were diagnosed with 
CKD before radical cystectomy [21]. Before the background adjustment, PFS, 
CSS, and OS after radical cystectomy were significantly lower in the pre-CKD 
group compared to the non-CKD group [21]. Background-adjusted IPTW analy- 
sis showed that preoperative CKD was significantly associated with poor PFS, 
CSS, and OS after radical cystectomy [21]. The nomogram for predicting 5-year 
PFS and OS probability showed significant correlation with actual PFS and OS 
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(c-index = 0.73 and 0.77, respectively) [21]. Muscle-invasive bladder cancer 
patients with preoperative CKD had a significantly lower survival probability than 
those without CKD [21]. 


53.15 Reviews Related to Systematic Review 


Tillou reviewed the risk and incidence of urological malignancies and the clinical 
characteristics and outcomes of renal transplant urological malignancies [22]. 
Comparing to general population, risk of kidney cancer was found to be 7—10 times 
greater and most of them are incidental low-stage, low-grade tumors with a good 
prognosis [22]. Papillary carcinomas represented more than 50% of de novo graft 
carcinomas, which seemed to be low-grade carcinomas with good prognosis [22]. 
Tillou suggested a three-fold increased risk of developing bladder TCC [22]. 
Intravesical BCG in superficial bladder cancer and/or CIS is a valid option [22]. For 
invasive urothelial tumor, radical cystectomy in renal transplant patients remains the 
best treatment [22]. Oncological outcomes of urological cancers in renal transplant 
recipients are good and conservative treatment should be preferred each time it is 
feasible to prevent returning to dialysis following recommendations of urological 
cancer treatment [22]. 
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Failure 5 4 


A systematic review relating to radical cystectomy and acute renal failure was con- 
ducted. The search strategy aimed to identify all references related to Radical 
Cystectomy AND Acute Renal Failure. Search terms used were as follows: (Radical 
Cystectomy) AND (Acute Renal Failure). The following databases were screened 
from 1989 to June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMed 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
bladder cancer and screening. Papers were included if published after 1984 and had 
to be in English. Studies that did not conform to this were excluded. Only primary 
research was included (Fig. 54.1). 

Abstracts were independently screened for eligibility by two reviewers and dis- 
agreements resolved through discussion or third party opinion. Agreement level was 
calculated using Cohen’s Kappa to test the intercoder reliability of this screening 
process. Cohens’ Kappa allows comparison of inter-rater reliability between papers 
using relative observed agreement. This also takes account of the comparison occur- 
ring by chance. The first reviewer agreed all 14 papers to be included, the second, 
agreed on 14. Cohens kappa was therefore 1.0. 
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Potentially relevant studies to be 
included in the systematic review 


e Potentially relevant studies 
identified through 
database searching and 
their titles & abstracts 
independently screened by 


foranalysie (n=14) e Papers excluded as not 


related to search terms 
(n=0) 


e Studies excluded with 
reasons; either duplicates, 
not conforming to 

eligibility criteria (n=209) 


2 reviewers (n=223) 


Potentially relevant studies 
identified through other sources & 
independently screened by 2 
reviewers (n=0) 


Potentially relevant studies to be 
included in the systematic review 
for analysis (n=14) 


Fig.54.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 


Data extraction was piloted by the researcher and amended in consultation with 
the research team (author and two academic supervisors). Data collected included 
authors, year and country of publication, study aims, setting, intervention aims, 
number of participants, study design, intervention components and delivery meth- 
ods, comparison groups and outcome measures, notes and follow-up questions for 
the authors. Studies were quality assessed using the PRISMA criteria for ran- 
domised controlled trials, Mays et al. [1, 2] for the action research and qualitative 
studies and the Critical Skills Appraisal programme for cohort studies. This was 
also applied to randomised controlled trials and qualitative studies. 

The search identified 223 papers (Fig. 54.1). All 14 mapped to the search terms and 
eligibility criteria. The current systematic reviews were examined to gain further knowl- 
edge about the subject. Two hundred and nine papers were excluded due to not conform- 
ing to eligibility criteria or adding to the evidence. Of the 14 papers left, relevant abstracts 
were identified and the full papers obtained (all of which were in English), to quality 
assure against search criteria. There was considerable heterogeneity of design among 
the included studies therefore a narrative review of the evidence was undertaken. There 
was significant heterogeneity within studies, including clinical topic, numbers, out- 
comes, as a result a narrative review was thought to be best. There were 14 cohort stud- 
ies, with a moderate level of evidence. These were from a range of countries with 
minimal loss to follow-up. All participants were identified appropriately. 


54.1 AKI Post Major Surgery 


Acute kidney injury (AKI) after major surgeries is associated with significant mor- 
bidity and mortality [3]. Osman reviewed incidence, predictors and associated 
comorbidities of AKI after radical cystectomy [3]. Perioperative serum creatinine 
measurements were used to define AKI according to the RIFLE criteria (as Risk, 
Injury and Failure) [3]. The predictors of AKI after surgery were determined using 
univariate and multivariate analyses [3]. Out of 988 evaluable patients, AKI 
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developed in 46 (4.7%) [3]. According to RIFLE criteria; AKI-Risk, AKI-Injury and 
AKI-Failure occurred in 26 (2.6%), 9 (0.9%) and 11 (1.1%) patients, respectively 
[3]. AKI is a significant morbidity after radical cystectomy and the term should be 
included during routine cystectomy morbidity assessment [3]. 


54.2 Risk Factors for AKI After Radical Cystectomy 


Ikehata reviewed the incidence, risk factors and clinical impact of acute kidney injury 
after radical cystectomy [4]. The incidence of acute kidney injury was evaluated over 
the first 7 days postoperatively, during which time a ureteral catheter was inserted [4]. 
Postoperative acute kidney injury was observed in 48 patients (33.1%), with stages 1, 
2, and 3 found in 33 (22.7%), 14 (9.6%) and 1 (0.7%), respectively [4]. All patients 
with stage 1 and 2 acute kidney injury recovered by postoperative day 7, except for 
one with stage 1. Hypertension (p < 0.001), preoperative estimated glomerular filtra- 
tion rate <60 ml/min/1.73 m? (p = 0.04) and neoadjuvant chemotherapy (p = 0.03) 
were independent risk factors for postoperative acute kidney injury [4]. Furthermore, 
postoperative acute kidney injury was an independent risk factor for acute kidney 
injury after ureteral stent removal [4]. The incidence of acute kidney injury after radi- 
cal cystectomy is relatively high, although most cases are low grade and can be resolve 
[4]. The risk for postoperative acute kidney injury is higher in comorbid hypertension, 
impaired renal function and received naoadjuvant chemotherapy [4]. 

Furrer identified risk factors for AKI in patients undergoing radical cystectomy 
and urinary diversion [5]. Early postoperative AKI occurred in 100/912 patients 
(11%) [5]. An increased risk was seen in patients with surgery lasting >400 min, 
male and obese patients (>25 kg/m?) [5]. Independent predictors were duration of 
surgery (p = 0.020), intraoperative blood loss (p = 0.049), preoperative serum creati- 
nine values (p = 0.004), intraoperative administration of crystalloids (p = 0.032), 
body mass index (p = 0.031), and fluid balance (p = 0.006) [5]. Patients with AKI 
had a longer hospitalization time (18 days vs. 17 days, p = 0.040) [5]. An increased 
risk for AKI was seen in patients with an operative time >400 min [5]. Further inde- 
pendent predictors of postoperative AKI were male sex, obesity, intraoperative 
blood loss, and a low preoperative plasma creatinine [5]. 


54.3 Impact of AKI Post Radical Cystectomy on CKD 


Kwon investigated the prevalence of acute kidney injury (AKI) after radical cystec- 
tomy, and evaluate its impact on chronic kidney disease (CKD) and mortality ([6]. 
AKI was assessed within 7 days after surgery according to the Acute Kidney Injury 
Network criteria [6]. The prevalence of AKI after surgery was examined, and the 
significance of AKI for CKD and mortality was analysed [6]. Of 866 patients, 269 
(31.1%) developed AKI in the first week after surgery [6]. Of these, 231 (85.9%) 
were at stage 1, 32 (11.9%) at stage 2, and 6 (2.2%) at stage 3 [6]. Of 722 patients 
with a preoperative Modification of Diet in Renal Disease estimated glomerular 
filtration rate (eGFR) of >60 ml/min/1.73 m?, CKD developed in 23.0% (118/513) 
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of patients in the non-AKI group and 32.5% (68/209) of patients in the AKI group 
[6]. Independent factors predicting new-onset CKD were a preoperative eGFR 
(p < 0.001), age (p = 0.011), urinary tract complication (p < 0.001) and AKI 
(p = 0.015) [6]. In all, 297 patients died 191 in the non-AKI group and 106 in the 
AKI group). AKI also correlated significantly with overall survival (p = 0.001) [6]. 


54.4 Radical Cystectomy with ARF Caused 
by Rhabdomyolysis 


De Gracia-Nieto determined the incidence of acute renal failure secondary to rhab- 
domyolysis (ARFSR) as a complication of major urological surgery (MUS) [7]. The 
incidence rates after radical cystectomy were 0.26% (3/1175 cases). No case of 
rhabdomyolysis was reported among the patients who underwent other major surgi- 
cal procedures [7]. Two patients required dialysis, and all 4 patients recovered to 
their baseline renal function at an average of 11 days (7—17) with the appropriate 
treatment [7]. Male gender, younger age, lower ASA score, prolonged operative 
time, high body mass index, elevated preoperative serum creatinine and estimated 
blood loss were possible risk factors for developing ARFSR due to MUS [7]. 
Pariser studied the epidemiology, risk factors, and outcomes of rhabdomyolysis 
(RM) after major urologic surgery [8]. This group identified a weighted population of 
1,016,074 patients was identified with 870 (0.1%) developing RM, which was signifi- 
cantly more likely for radical or partial nephrectomy and radical cystectomy patients 
compared with radical prostatectomy patients [8]. On multivariate analysis, indepen- 
dent risk factors for RM included younger age, male sex, diabetes, chronic kidney 
disease, obesity, and bleeding [8]. Race, minimally invasive technique, and teaching 
status were not associated with RM when controlling for other factors [8]. Patients with 
RM experienced increases in mortality, AKI, length of stay, and hospital charges [8]. 


54.5 Radical Cystectomy, AKI and Association with Uric Acid 


Acute kidney injury (AKI) is a common complication after surgery and increases costs, 
morbidity, and mortality of hospitalized patients [9]. While radical cystectomy associ- 
ates significantly with an increased risk of serious complications, including AKI, risk 
factors of AKI after radical cystectomy has not been reported [9]. This study was per- 
formed to determine the incidence and independent predictors of AKI after radical 
cystectomy [9]. Of the 238 patients who met the eligibility criteria, 91 (38.2%) devel- 
oped AKI [9]. Univariate logistic regression analyses showed that male gender, high 
serum uric acid level, and long operation time associated with the development of AKI 
[9]. On multivariate logistic regression analysis, preoperative serum uric acid concen- 
tration (odds ratio [OR] = 1.251; 95% confidence interval [CI] = 1.048-1.493; 
p=0.013) and operation time (OR = 1.005; 95% CI = 1.002—1.008; p = 0.003) remained 
as independent predictors of AKI after radical cystectomy [9]. AKI after radical cystec- 
tomy was a relatively common complication [9]. Its independent risk factors were high 
preoperative serum uric acid concentration and long operation [9]. 
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54.6 Radical Cystectomy: Ileal Conduit vs. 
Neobladder and AKI 


Tleal conduit and neobladder urinary diversions are frequently performed after radi- 
cal cystectomy [10]. Joung reviewed the incidence of postoperative AKI between 
ileal conduit and neobladder urinary diversions after radical cystectomy [10]. All 
consecutive patients who underwent radical cystectomy in 2004—2014 in a single 
tertiary care center were identified [10]. The patients were divided into the ileal 
conduit and ileal neobladder groups [10]. The overall incidence of AKI after radical 
cystectomy was 30.7% (62 out of 202) and the incidences did not significantly differ 
between the groups (27 [26.7%], ileal conduit group vs. 35 [34.7%], ileal neoblad- 
der group, p = 0.268) [10]. Intraoperative data, intensive care unit admission rate, 
and the duration of hospital stay were not significantly different between the groups 
[10]. Postoperative AKI did not significantly differ between ileal conduit and neo- 
bladder urinary diversions after radical cystectomy [10]. 


54.7 Use of Noradrenaline and Risk of Acute Renal Failure 
in Radical Cystectomy 


Furrer identified risk factors for acute kidney injury (AKI) in patients undergoing 
cystectomy with urinary diversion and determine whether administration of nor- 
adrenaline and intra-operative hydration regimens affect early postoperative renal 
function (Furrer 2018). A total of 769 consecutive patients scheduled for cystec- 
tomy and urinary diversion (Furrer 2018). Postoperative AKI was diagnosed in 
86/769 patients (11.1%) (Furrer 2018). Independent predictors for AKI were the 
amount of crystalloid administered (odds ratio (OR) 0.79 [95% confidence interval 
(CI), 0.68-0.91], p = 0.002), antihypertensive medication (OR 2.07 [95% CI, 
1.25-3.43], p = 0.005), pre-operative haemoglobin value (OR 1.02 [95% CI, 
1.01-1.03], p = 0.010), duration of surgery (OR 1.01 [95% CI, 1.00-1.01], 
p = 0.002), age (OR 1.32 [95% CI, 1.44-1.79], p = 0.002) but not the administration 
of noradrenaline (OR 1.09 [95% CI, 0.94-1.21], p = 0.097) (Furrer 2018). 
Postoperative AKI was associated with longer hospital stay (18 [15-22] vs. 16 
[15-19] days; p = 0.035) and a higher 90-day major postoperative complication rate 
(41.9% vs. 27.5%; p = 0.002) (Furrer 2018). 


54.8 Radical Cystectomy, Neoadjuvant 
Chemotherapy and AKI 


Chandrasekar evaluated the patterns of impact of neoadjuvant chemotherapy (NAC) 
on renal function across the initial year following treatment for muscle-invasive 
bladder cancer (MIBC) with radical cystectomy (RC) [11]. Of the 241 patients who 
underwent RC for urothelial carcinoma of the bladder, 66 (27%) received NAC and 
175 (73%) did not [11]. In multivariable analysis, NAC was significantly associated 
with a decrease of at least one CKD stage from baseline to post-op (p = 0.009), but 
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not to the 6-12 months follow-up time point (p = 0.050) [11]. The loss of GFR in 
the NAC cohort occurs up-front with chemotherapy, but the peri-operative course is 
similar to those who underwent cystectomy alone. Of the 15 NAC patients (26.8%) 
who were Stage 3 CKD prior to chemotherapy, none progressed to a higher stage 
CKD [11]. 
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55.1 Research Methods 


A systematic review relating to muscle invasive bladder cancer, radical cystectomy 
and complications was conducted. This was to identify whether outcomes from 
renal transplant patients in this cohort. The search strategy aimed to identify all 
references related to radical cystectomy AND complications. Search terms used 
were as follows: (Radical Cystectomy) AND (Complication). The following data- 
bases were screened from 1989 to June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMed 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
muscle invasive bladder cancer and nerve sparing. Papers were included if pub- 
lished after 1984 and had to be in English. Studies that did not conform to this were 
excluded. Due to the paucity of studies, all study types were included, including 
case series and case reports (Fig. 55.1). 

Abstracts were independently screened for eligibility by two reviewers and dis- 
agreements resolved through discussion or third party opinion. Agreement level was 
calculated using Cohen’s Kappa to test the intercoder reliability of this screening 
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process. Cohens’ Kappa allows comparison of inter-rater reliability between papers 
using relative observed agreement. This also takes account of the comparison occur- 
ring by chance. The first reviewer agreed all 30 papers to be included, the second, 
agreed on 30. 

Data extraction was piloted by the researcher and amended in consultation with 
the research team (author and two academic supervisors). Data collected included 
authors, year and country of publication, study aims, setting, intervention aims, 
number of participants, study design, intervention components and delivery meth- 
ods, comparison groups and outcome measures, notes and follow-up questions for 
the authors. Studies were quality assessed using the PRISMA criteria for ran- 
domised controlled trials, Mays et al. [1, 2] for the action research and qualitative 
studies and the Critical Skills Appraisal programme for cohort studies. This was 
also applied to randomised controlled trials and qualitative studies. 

The search identified 5481 papers (Fig. 55.1). Thirty mapped to the search terms 
and eligibility criteria. The current systematic reviews were examined to gain fur- 
ther knowledge about the subject. Five thousand four hundred and fifty-one papers 
were excluded due to not conforming to eligibility criteria or adding to the evidence. 
Of the 30 papers left, relevant abstracts were identified and the full papers obtained 
(all of which were in English), to quality assure against search criteria. There was 
considerable heterogeneity of design among the included studies therefore a narra- 
tive review of the evidence was undertaken. There was significant heterogeneity 
within studies, including clinical topic, numbers, outcomes, as a result a narrative 
review was thought to be best. There were 30 cohort studies, with a moderate level 
of evidence. These were from a range of countries with minimal loss to follow-up. 
All participants were identified appropriately. 


Potentially relevant studies to be 
included in the systamtic review 
(n=30) 


e Potentially relevant 
studies identified through 
database searching and 
their titles & abstracts 
independently screened 


e Papers excluded as not 
related to search terms 
(n=0) 


e Studies excluded with 
reasons; either duplicates, 
not conforming to 

eligibility criteria (n=5451) 


by 2 reviewers (n=5481) 


Potentially relevant studies 
identified through other sources 
& independently screened by 2 

reviewers (n=0) 


Potentially relevant studies to be 
included in the systematic review 
for analysis (n=30) 


Fig.55.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 
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55.2 Impact of Type of Urinary Diversion on Complications 


Kim reported on the short and late morbidity and mortality of ileal conduit and 
neobladder after radical cystectomy with their associated risk factors [3]. During the 
median follow-up of 46.6 months, early and late morbidities were 29.5% (n = 91) 
and 19.8% (n = 61), and complication-related mortalities were 2.2% and 6.6%, 
respectively [3]. The type of urinary diversion significantly affected only the late 
complications (early: neobladder 57 vs. ileal conduit 47, p = 0.096; late: neobladder 
67 vs. ileal conduit 37, p < 0.001) [3]. However, after propensity-score matching, no 
significant differences in early and late morbidities were observed between neo- 
bladder and ileal conduit [3]. For risk factors of morbidity, number of removed 
lymph node states and hypertension were independently significant for both early 
and late complications (p < 0.05) [3]. 


55.3 Perioperative Complications for Robotic Radical 
Cystectomy and Intracorporeal Urinary Diversion 


Tan evaluated the early postoperative morbidity and mortality of patients undergo- 
ing iRARC and conduct a critical analysis of complications using standardised 
reporting criteria as stratified according to urinary diversion [4]. The 90-days all 
complication rate following ileal conduit and continent diversion was 68% and 
82.4%, and major complications were 21.0% and 20.6% respectively [4]. The 
90-days mortality was 3% and 2.9% for ileal conduit and continent diversion 
patients, respectively [4]. On multivariate analysis, the blood transfusion require- 
ment was independently associated with major complications (p = 0.002) and all 
30-days (p = 0.002) and 90-days (p = 0.012) major complications [4]. Male patients 
were associated with 90-days major complications (p = 0.015) [4]. Critical analysis 
identified that surgical complications were responsible for 39.4% of all 90-days 
major complications [4]. The incidence of surgical complications did not decline 
with increasing number of iRARC cases performed (p = 0.742, r = 0.31) [4]. 
Limitations of this study include its retrospective nature, limited sample size, and 
limited multivariate analysis due to the low number of major complications 
events [4]. 

Pyun analysed the complications after robot-assisted radical cystectomy (RARC) 
by use of a standardized reporting methodology by a single surgeon [5]. Fifty per- 
cent of patients (26 of 52) experienced a complication of any grade <90 days after 
surgery, and 11 patients (21.2%) experienced a major complication [5]. 
Complications were grouped in systems-based categories [5]. Fifty complications 
occurred in 52 patients and hematologic complication (transfusion) was the most 
common (13 of 52) [5]. Wound dehiscence, anastomotic leakage, urinary tract 
obstruction, mechanical obstruction, and thromboembolism occurred as major com- 
plications [5]. 
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Robot-assisted radical cystectomy (RARC) with totally intracorporeal neoblad- 
der diversion is a complex procedure that has been reported with good outcomes in 
small series [6]. Median follow-up of the cohort was 30.3 months (interquartile 
range: 12.7—35.6) [6]. Tyritzis, recorded negative margins in 69 of 70 patients 
(98.6%) [6]. Clavien 3-5 complications occurred in 22 of 70 patients (31.4%) at 30 
days and 13 of 70 (18.6%) at >30 days [6]. At 90 days, the overall complication rate 
was 58.5%. Clavien <3 and Clavien >3 complications were recorded in 15 of 70 
patients (21.4%) and 26 of 70 (37.1%), respectively [6]. Kaplan-Meier estimates for 
recurrence-free, cancer-specific, and overall survival at 24 months were 80.7%, 
88.9%, and 88.9%, respectively [6]. Daytime continence and satisfactory sexual 
function or potency at 12 months ranged between 70% and 90% in both men and 
women [6]. 

Schumacher assessed the surgery-related complications at robot-assisted radical 
cystectomy with total intracorporeal urinary diversion during the learning curve in 
treating 45 patients with bladder cancer [7]. Early surgery-related complications 
were noted in 40% of the patients and late complications in 30% [7]. The early 
Clavien grade HI complications remained significant (27%) and did not decline 
with time [7]. Overall, fewer complications were observed between the groups over 
time, with a significant decrease in late versus early complications (p = 0.005 and 
p = 0.058) [7]. The mean operative times declined from the first group to the second 
and third groups (p = 0.005) and the hospital stays shortened (p = 0.006) [7]. No 
significant difference was observed between groups regarding the lymph node yield 
at cystectomy (p = 0.108), with a mean of 22.5 nodes (range 10-52) removed [7]. 
More patients received an orthotopic bladder substitute (Studer) in each of the latter 
two groups than in the first [7]. 


55.4 Ileal Conduit vs. Orthotopic Neobladder 
Complication Rate 


Abe determined the differences in the type, incidence, and severity of 90-day mor- 
bidity after radical cystectomy between two different methods of urinary diversion, 
ileal conduit and neobladder [8]. There was no significant difference in the overall 
complication rates between the two groups (ileal conduit: 72% [353/493], neoblad- 
der: 74% [129/175], p = 0.5909), whereas the neobladder group had fewer major 
(grade 3 or more) complications (13% vs. 20%, respectively, p = 0.0271) [8]. The 
neobladder group had more infectious complications (43% vs. 31%, respectively, 
p = 0.0037), mainly as a result of urinary tract infection, whereas the ileal conduit 
group had more wound-related complications (24% vs. 14%, respectively, 
p = 0.0068), mainly as a result of surgical site infection [8]. The 90-day mortality 
rates were 1.1% (2/175) in the neobladder group and 1.6% (8/493) in the ileal con- 
duit group (p = 0.6441) [8]. 
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55.5 Complications in Ileal Conduit Diversion 


Shimko evaluated long-term surgical complications and clinical outcomes in a 
large group of patients treated with conduit urinary diversion [9]. A total of 844 
patients died at a median of 4.1 years (range 0.1—28.1) following cystectomy [9]. 
There were 643 (60.8%) patients with 1453 complications directly attributable to 
the urinary diversion performed with a mean of 2.3 complications per patient [9]. 
Bowel complications were the most common, occurring in 215 patients (20.3%), 
followed by renal complications in 213 (20.2%), infectious complications in 174 
(16.5%), stomal complications in 163 (15.4%) and urolithiasis in 162 (15.3%) [9]. 
The least common were metabolic abnormalities, which occurred in 135 patients 
(12.8%), and structural complications, which occurred in 122 (11.5%) [9]. 
Increasing age at cystectomy (HR 1.21, p< 0.001), increasing Eastern Cooperative 
Oncology Group performance status (HR 1.23, p = 0.02) and recent era of surgery 
(HR 1.68, p < 0.001) were significantly associated with a higher incidence of 
complications [9]. 


55.6 Risk Factors for Complications Post Radical Cystectomy 
for Bladder Cancer 


Roghmann analysed complications associated with urinary diversion after radical 
cystectomy (RC) and ileal conduit (IC) for bladder cancer (BCa) [10]. An IC com- 
plication (CDC >I) or a high-grade IC complication (CDC >HI) was experienced 
by 32.7% and 13.4% of the cohort: 14.8%, 4.3%, 4.6% developed a peristomal 
hernia, IC stenosis, stenosis of the ureteral anastomosis, respectively [10]. IC revi- 
sion was required by 10.5% of patients (median follow-up 19.5 months, IQR 
7-47 months) [10]. The estimated rate of IC complications at 5 years was 52% 
(CDC >I) and 22% (CDC >II) [10]. The final model of the multivariable analysis 
showed that patients with a history of previous radiation (HR 4.33), a BMI >30 (HR 
2.24), or longer duration of surgery (HR 1.01; all p < 0.05) were at higher risk for 
IC revision surgery [10]. A BMI >30 (HR 2.49, p = 0.011) was a risk factor for 
high-grade complications [10]. Previous radiation, obesity, and comorbidities repre- 
sent risk factors for IC revision surgery [10]. 

Golan evaluated the accuracy of the American College of Surgeons National 
Surgical Quality Improvement Programs (ACS-NSQIP) surgical risk calculator in 
patients undergoing radical cystectomy (RC) with urinary diversion [11]. Of 954 
patients undergoing RC, 609 (64%) received ileal conduit and 345 (36%) received 
ONB [11]. Among patients who received ONB, adequate BS (<0.01) was observed 
for pneumonia, cardiac complications, and death [11]. A procedure-specific risk 
calculator is required to better counsel patients in the preoperative setting and gen- 
erate realistic quality measures. 
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55.7 Complication by Urinary Diversion Type 


Nazmy evaluated perioperative complications stratified by urinary diversion type in 
patients treated with robot-assisted radical cystectomy [12]. The American Society 
of Anesthesiologists® (ASA) score was 3 or greater in 80% of patients and continent 
diversion was performed in 68% [12]. Median followup was 35 months [12]. Within 
90 days 77.5% of patients experienced any complication and 32% experienced a 
major complication [12]. The 90-day mortality rate was 5.3% [12]. Most complica- 
tions were gastrointestinal, infectious and hematological [12]. On multivariate analy- 
sis patients with ileal conduit diversion had a decreased likelihood of complications 
compared to patients with Indiana pouch and orthotopic bladder substitute diversion 
despite the selection of a more comorbid population for conduit diversion [12]. 
Continent diversion was associated with a higher likelihood of urinary tract infection. 

Gibert et al. [13] characterized the long-term medical and surgical complications 
and burden of health care use after urinary diversion [13]. Of the 1565 subjects 
identified 80% underwent ileal conduit urinary diversion, 7% underwent cutaneous 
or orthotopic continent diversion and 13% underwent other types of reconstruction 
[13]. Urinary stone formation, wound complications and fistula complications were 
more common following continent diversion 5 years after surgery, while ureteral 
obstruction and renal failure/impairment were more common after ileal conduit 
diversion [13]. Overall more than 16% of patients experienced renal failure or 
impairment after urinary diversion [13]. 

van Hemelrijck, evaluated the risk of different in-hospital complications for 
patients undergoing a radical cystectomy (RC), as limited nationwide population 
data on short- and long-term complications after RC is available, despite it being the 
standard treatment for localised muscle-invasive urinary bladder cancer (UBC) 
[14]. Urinary tract infection/septicaemia was the most common complication fol- 
lowing radical cystectomy, with an incidence of 90.4 per 1000 person years [14]. 
There was a higher risk of urinary tract infection among patients who had a conti- 
nent cutaneous reservoir (HR: 1.11 (0.94—-1.30)) or orthotopic neobladder (1.21 
(1.05—1.39)) than among those with ileal conduit [14]. Similarly, continent cutane- 
ous reservoir and orthotopic neobladder were associated with increased risks for 
wound and abdominal wall hernias, stones in the urinary tract, hydronephrosis and 
nephrostomy tube treatment, and kidney failure [14]. In contrast, risk of bowel 
obstruction was lower among those with orthotopic neobladder than those with ileal 
conduit (HR: 0.64 (0.50—0.81)) and those with continent cutaneous reservoir (HR: 
0.92 (0.73-1.16)) [14]. 

Smith reported on a multi-institutional, multi-surgeon experience with robotic 
radical cystectomy with regard to operative and pathologic outcomes and complica- 
tions to evaluate the feasibility and reproducibility of this technique in a large cohort 
of patients [15]. One hundred and sixty-eight patients (74%) underwent ileal con- 
duit diversion, 58 (26%) underwent orthotopic ileal neobladder, and 1 patient (<1%) 
had no diversion (end-stage renal disease) [15]. The urinary diversion was per- 
formed extracorporeally in 97% cases, with 7 patients (3%) undergoing an intracor- 
poreal diversion [15]. Sixty-eight patients (30%) experienced complications, with 
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7% having Clavien grade 3 or higher [15]. A multi-institutional experience with 
robotic radical cystectomy appears to demonstrate acceptable operative and patho- 
logic outcomes, thus helping to validate the previously reported single-institution 
case series [15]. Ultimately, oncologic follow-up of these patients will remain as the 
most important measure of therapeutic success [15]. 


55.8 Preoperative Anaemia and Impact on Post-operative 
Complications in Radical Cystectomy 


Tan assessed the prevalence of preoperative anemia and the impact of preoperative 
anemia and blood transfusion requirement on 30- and 90-day complications in a 
cohort of patients undergoing robot-assisted radical cystectomy with intracorporeal 
urinary diversion (IRARC) [16]. Preoperative anemia was common (43.4%) and 
greatest in patients receiving neoadjuvant chemotherapy (48.6%) (p < 0.001) [16]. 
Patients with preoperative anemia were significantly more likely to have an Ileal 
conduit (p = 0.033), higher cystectomy stage (>pT3) (p = 0.028), and a lower lymph 
node yield (p = 0.031) [16]. Preoperative anemia was not associated with increased 
perioperative morbidity but was associated with the requirement for blood transfu- 
sion (p = 0.001) [16]. Blood transfusion required in 20.4% of patients with intraop- 
erative and postoperative blood transfusion rate was 10.2% and 13.9%, respectively 
[16]. The 30-day all complication rate and 30-day major complication rate were 
55.4% and 15.7%, respectively, while 90-day all complication rate and 90-day 
major complication rate were 65.7% and 19.3%, respectively [16]. Intraoperative 
blood transfusion was not associated with increased complications, but postopera- 
tive blood transfusion requirement was independently associated with perioperative 
morbidity: all 30-day complications (p = 0.003), all 90-day complications 
(p = 0.009), and 90-day major complications (p = 0.004) [16]. 


55.9 Complications Post Radical Cystectomy Using 
a Standardised Reporting System 


Roghmann examined postoperative complications in a contemporary series of 
patients after radical cystectomy using a standardized reporting system, and to iden- 
tify readily available preoperative risk factors [17]. The 90-day rates for overall 
(Clavien-Dindo classification I-V) and high-grade complications (Clavien-Dindo 
classification I-V), as well as mortality (Clavien-Dindo classification V), were 
56.4%, 18.7% and 3.9%, respectively [17]. Infections (16.4%), bleeding (14.2%) 
and gastrointestinal complications (10.7%) were the most common adverse out- 
comes [17]. Independent risk factors for overall complications were body mass 
index (odds ratio 1.08) and Charlson Comorbidity Index >3 (odds ratio 1.93) [17]. 
Risk factors for high-grade complications were Charlson Comorbidity Index >3 
(odds ratio 1.86), American Society of Anesthesiologists Score >3 (odds ratio 1.92) 
and body mass index (odds ratio 1.07, all p < 0.03) [17]. 
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55.10 Complications Post Orthotopic Neobladders 


Muto presented the long term-results and complications of a large series of stapled 
ileal orthotopic neobladders [18]. After a median follow-up of 81 months (IQR: 
30-144), a total of 147 early (less than 90 days) complications (38 diversion related, 
109 diversion unrelated) occurred in 144 patients (24%); 163 late complications 
(141 diversion related, 22 diversion unrelated) affected 141 patients (23%) [18]. At 
60 months, daytime and night-time continence was complete in 96% and 72% of 
cases, respectively [18]. 

Torrey evaluated the functional outcomes and complications for patients with 
bladder cancer undergoing robotic-assisted laparoscopic radical cystectomy with 
Indiana pouch continent cutaneous urinary diversion [19]. Overall, 175 (123 early 
and 52 late) complications after surgery were reported in 32 (94%) of 34 patients. 
Within 90 days of surgery, 31 (91%) of 34 patients experienced >1 early complica- 
tion [19]. Of 34 patients, 15 (44%) reported >1 late complications (>90 days) [19]. 
Most (85% and 69%, respectively) early and late complications were graded as 
minor (grade II or less) [19]. Fewer patients with early complications required an 
additional intervention (grade II) compared with patients with late complications 
(14% vs. 31%; p = 0.116) [19]. The most common complication in both intervals 
was infection, reported in 22% and 37% of patients with early and late complica- 
tions, respectively [19]. The continence data for 31 patients at a mean follow-up of 
20.1 months (median 12.0) showed that all but 1 patient (97%) had daytime and 
nighttime continence [19]. 

With the purpose to reduce the complications of radical cystectomy and intestinal 
urinary reconstruction a perioperative protocol based on fast-track surgery principles 
and technical modifications of the original surgical technique was applied to patient 
candidates for orthotopic bladder substitution [20]. From 2003 to 2010, 68 consecu- 
tive patients participated in the study [20]. Two patients died due to surgical compli- 
cations (2.9%) [20]. Overall, 24 of 68 patients experienced complications (35.3%) 
[20]. Surgery was needed under general anaesthesia for seven patients (10.2%) and 
under local anaesthesia for four (5.9%) [20]. Medical complications were encoun- 
tered in 13 of 68 patients (19.1%) [20]. According to Clavien grading, complications 
were grade 5 in two patients, grade 4 in two patients, grade 3b in five patients, grade 
3a in four patients, grade 2 in nine patients, and grade 1b in two patients [20]. 

Hautmann reported the 90-day morbidity of the ileal neobladder in a large, con- 
temporary, homogenous series of patients who underwent radical cystectomy [21]. 
Of 1013 patients 587 (58%) experienced at least 1 complication within 90 days of 
surgery [21]. Infectious complications were most common (24%) followed by geni- 
tourinary (17%), gastrointestinal (15%) and wound related complications (9%) 
[21]. The 90-day mortality rate was 2.3%. Of the patients 36% had minor (grade 
1-2) and 22% had major (grade 3-5) complications [21]. Radical cystectomy and 
ileal neobladder formation represent a major surgery with potential relevant early 
complications even in the most experienced hands. The rate of severe and lethal 
complications is acceptably low [21]. 

Porena evaluate the long-term functional results and complications of an ortho- 
topic ileal neobladder, defined as perugia ileal neobladder (PIN), in a group of 
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patients with bladder cancer who underwent radical cystectomy (RC) [22]. The 
median follow-up was 64 months, and the 5-year overall survival rate was 64% [22]. 
Early complications were mostly grade I and II; grade III and IV complications 
were observed in 27 patients [22]. Perioperative mortality rate was 1.6% [22]. The 
most frequent late complications were neobladder-ureteral reflux, urolithiasis and 
urethral anastomotic stricture [22]. Daytime and nighttime urinary continence were 
93.5% and 83.9%, respectively [22]. All patients were able to completely empty 
neobladders [22]. Twenty patients were followed up for at least 10 years and pre- 
sented satisfactory functional results [22]. 

Jensen reported the complications and function of the Hautmann orthotopic ileal 
neobladder [23]. There were early complications in 41 patients (61%), and late 
complications in 32 (48%); 23 (34%) had both early and late complications and 17 
(25%) had none [23]. Eighteen of the patients (27%) required a re-operation for 
complications [23]. At the 4-month follow-up, 90% were continent during the day 
and 65% during the night; at 1 year after surgery 95% were continent during the day 
and 73% during the night [23]. The functional bladder capacity and maximum cys- 
tometric capacity were close to the natural bladder volume (median 450 and 480 ml, 
respectively) [23]. 


55.11 Complications Post Laparoscopic Radical Cystectomy 


Huang evaluate operation process and perioperative complications of patients who 
underwent laparoscopic radical cystectomy (LRC) [24]. For urinary diversion, ileal 
conduits were constructed in 27 patients (55.1%), ileal neobladders in 16 patients 
(32.7%), and ureterocutaneostomies in 6 patients (12.2%) [24]. A total of 17 patients 
(34.7%) developed at least one perioperative complication. Complications of grades 
1-2 occurred in 12 patients (24.5%), which included subileus, urinary tract infec- 
tions, deep venous thrombosis of the lower limbs, pneumonia [24]. Complications 
of grades 3-5 occurred in 5 patients (10.2%), and one patient died of pulmonary 
embolism. Ileal neobladders and ileal conduits were similar at the operation time, 
blood loss, transfusion rates, postoperative hospital stay and morbidity of periopera- 
tive complications [24]. 


55.12 Post-operative Complications of Radical Cystectomy 
in the Elderly 


Ichihara reviewed in 26 patients 75 years old and older who were treated with radical 
cystectomy including pelvic lymphadenectomy and urinary diversion [25]. Early 
postoperative complications were found in 9 elderly patients (34%), but there were 
no deaths in the preoperative and early postoperative periods [25]. There was no 
significant difference in the rate of early postoperative complications between 
patients 75 years old and older and those younger than 75 [25]. Preoperative perfor- 
mance status (PS) and the American Society of Anesthesiologists Score (ASA score) 
were significantly better in elderly patients with the surgery than those without 
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surgery. Therefore, evaluation with PS and the ASA score may allow urologists to 
appropriately select elderly candidates for radical cystectomy and urinary diversion 
[25]. Chronological age alone is not a determinant for indicating the surgery [25]. 

Longo compared peri-operative outcomes and quality of life (QoL) in a series of 
elderly patients with high comorbidity status who underwent single stoma cutane- 
ous ureterostomy (CU) or ileal conduit (IC) after radical cystectomy (RC) [26]. A 
total of 70 patients were included in the final comparative analyses [26]. Of these, 
35 underwent IC diversion and 35 CU single stoma diversion [26]. Operating times 
(p < 0.001), estimated blood loss (p < 0.001), need for intensive care unit stay 
(p = 0.01), time to drain removal (p < 0.001) and length of hospital stay (p < 0.001) 
were significantly higher in patients undergoing IC diversion [26]. The number of 
patients with intra- (p = 0.04) and early postoperative (p = 0.02) complications was 
also significantly higher among those undergoing IC diversion [26]. Interestingly, 
the mean BCI scores were overlapping in the two groups [26]. 

Li explored the association of age, gender and urinary diversion category with 
postoperative complications of radical cystectomy [27]. Among them, 38.8% 
(145/374) received ileal conduit, 47.9% (179/374) orthotopic ileal neobladder and 
13.4% (50/374) orthotopic colonic neobladder [27]. The overall perioperative com- 
plication rate was 37.4% (140/374). And 21.4% (80/374) experienced at least one 
complication within Day 90 postoperation while 16.3% (61/374) had the long-term 
complications (>day 90) [27]. There was no significant association between patients 
age (p = 0.15) and perioperative complications or between gender (p = 0.16) and 
complication [27]. Urinary diversion (OR = 0.26, 95% CI: 0.16—0.43) was the only 
variable significantly associated with the perioperative urinary complications [27]. 


55.13 Complications of Radical Cystectomy Post 
Prior Radiotherapy 


Tolhurst assessed the morbidity associated with radical cystectomy in patients who 
had previously undergone definitive treatment of prostate cancer [28]. An overall 
complication rate of 76% was seen in this patient cohort, with 47% of patients expe- 
riencing a complication that presented later than postoperative day 30 [28]. 
Radiotherapy was associated with a slightly greater complication rate compared with 
radical prostatectomy monotherapy (77% versus 71%) [28]. Continent urinary diver- 
sion (n = 14) was associated with increased morbidity compared with ileal conduit 
diversion (n = 21) [28]. However, a greater percentage of the complications occur- 
ring in patients undergoing ileal conduit diversion were major (80% versus 67%) [28]. 

Eisenberg reported early complication rates in patients undergoing cystectomy 
and urinary diversion after high dose pelvic radiation [29]. Patients received a 
median of 70 Gy pelvic radiation therapy a median of 2.3 years before surgery [29]. 
Urinary diversions performed were ileal conduit in 65 patients (43.9%), continent 
cutaneous pouch in 35 (23.6%) and orthotopic neobladder in 48 (32.4%) [29]. A 
total of 335 early complications were identified [29]. The highest-grade complica- 
tion was 0 in 23% of the patients, grade 1 in 12.2%, grade 2 in 32.4%, grade 3 in 
18.9%, grade 4 in 7.4% and grade 5 in 6.1% [29]. Age older than 65 years and 
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American Society of Anesthesiologists score were statistically significant predictors 
of postoperative complications (p = 0.0264 and p = 0.0252, respectively) [29]. 

Gschwend determine the risk of post-operative complications in patients receiv- 
ing high-dose pelvic irradiation before radical cystectomy and urinary diversion 
[30]. The post-operative course, including the duration of hospital stay, peri- 
operative complications and early functional results, did not differ from a control 
group of non-irradiated patients, and no patients died [30]. The mean follow-up was 
22 months (range 10-37) and revealed satisfactory results in seven of 11 patients 
[30]. A neovesicoperitoneal fistula developed in one woman 10 months after sur- 
gery and was repaired by laparotomy [30]. A neovesicovaginal fistula led to supra- 
vesical urinary diversion in the second woman. 


55.14 Impact of Metabolic Syndrome on Radical Cystectomy 


Cantiello evaluated the effect of (Metabolic syndrome) MetS and its components 
on the early complications observed in patients treated with RC and urinary 
diversion [31]. A total of 323 complications occurred in 231 of 346 patients 
(66.8%) [31]. The rates for low-grade (CCS I-II) and high-grade 19.2% (62 of 
323), and 1.7% (6 of 346), respectively [31]. At univariate analysis, MetS patients 
showed a higher rate of high-grade complications compared with patients with- 
out MetS (p < 0.001) [31]. At binary logistic regression analysis, MetS (OR, 1.3; 
p = 0.010), waist circumference (OR, 1.9; p = 0.022) and, only in single model, 
urinary diversion (OR, 1.3; p = 0.024) were independent risk factors for high- 
grade complications [31]. 


55.15 Mortality Rate and Urinary Diversion 


Frazier reviewed 675 patients who underwent radical cystectomy and urinary diver- 
sion during two decades [32]. Of the patients 197 were treated from 1969 to 1979 
(group 1) and 478 were treated from 1980 until 1990 (group 2) [32]. A total of 215 
patients (31.9%) experienced postoperative complications (within 30 days of sur- 
gery) [32]. The morbidity rate was nearly identical between the 2 groups (32.0% for 
group | versus 31.8% for group 2, p = 0.962) [32]. Of note, however, there was a 
decreased incidence of wound infections and wound dehiscence among the patients 
in group 2 compared to group 1 [32]. Long-term complications occurred in 198 of 
the 675 patients (29.3%) [32]. At follow-up group | had a 35.5% incidence of long- 
term complications versus 26.8% in group 2 (p = 0.022) [32]. Most notably there 
was significant improvement in the incidence of ureteroenteric anastomotic stric- 
tures when comparing groups | (11.2%) and 2 (5.2%) (p = 0.006) [32]. 

Jarolim made a retrospective analysis of 198 cases [33]. Death during the early 
postoperative period was recorded in 3 patients (2x ileus and 1x pulmonary embo- 
lism) [33]. Other early complications were dehiscence of the intestinal anastomosis 
(3x), dehiscence of the skin would (3x) and pneumonia (3x) [33]. Clinically rele- 
vant late complications were ileus due to adhesions (4x), stenosis of the 
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ureteroenteric anastomosis (21 ureteroenteric units) and urolithiasis (6x) [33]. 
Metabolic acidosis was recorded frequently (19x) [33]. Complications were more 
frequent in patients with advanced disease and in a poor biological state [33]. 
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Physical Pre-habilitation Prior to Radical 56 
Cystectomy 


Strategies to improve pre-operative cardiopulmonary fitness could positively impact 
recovery after surgery. Banerjee, investigated the feasibility of vigorous intensity 
aerobic interval exercise in bladder cancer patients prior to radical cystectomy (RC) 
[1]. A total of 60 patients were randomised (1:1) to exercise or control following a 
cardiopulmonary exercise test (CPET). Improvements in peak values of oxygen 
pulse (p = 0.001), minute ventilation (p = 0.002) and power output (p < 0.001) were 
observed at the follow-up CPET in the exercise group versus controls [1]. Although 
this feasibility study was not powered to detect changes in post-operative recovery 
outcomes, there were marginal (non-significant) differences in favour of the exer- 
cise group in post-operative Clavien-Dindo score and need for high dependency 
unit inotropic support [1]. Bladder cancer patients responded well to pre-surgical 
aerobic interval exercise, and the improvements in cardiopulmonary fitness vari- 
ables are important for post op recovery. These findings provide a strong foundation 
for an adequately powered randomised controlled trial. 

Jensen reviewed feasibility of a short-term physical pre-habilitation program to 
patients with muscle invasive bladder cancer awaiting surgery [2]. A total of 66% 
(95% confidence interval (CI) 51; 78) adhered more than 75% of the recommended 
progressive standardized exercise program [2]. In the intervention group, a signifi- 
cant improvement in muscle power of 18% (p < 0.002) was found at time for sur- 
gery. Moreover, muscle power was significantly improved compared to that in the 
standard group with 0.3 W/kg (95% CI 0.08; 0.5%) (p < 0.006) [2]. Adherence was 
not associated with pre-operative BMI, nutritional risk, comorbidity, pain, gender, 
or age [2]. In patients awaiting RC, a short-term exercise-based pre-habilitation 
intervention is feasible and effective and should be considered in future survivor- 
ship strategies [2]. 

Despite growing evidence of the benefits of exercise in cancer survivors, exercise 
participation rates are low [3]. Understanding the unique exercise programming and 
counselling preferences may allow the delivery of optimal exercise programs in 
these growing populations. The majority of survivors indicated they would be 
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interested (81.1%) and able (84.3%) to participate in an exercise program designed 
for bladder cancer survivors [3]. There are strong views for home-based exercise 
programming (53.7%), walking (81.1%), moderate intensity activity (61.7%) and 
unsupervised sessions (70.6%). Older survivors were more likely to prefer to exer- 
cise at home, do light intensity exercise and want unsupervised exercise sessions. 
This paper suggests bladder cancer survivors are interested in receiving exercise 
counseling and prehabilitation. 

Radical cystectomy with lymph-node dissection is a complex procedure and 
often followed by high postoperative morbidity and physical impairments leading to 
prolonged length of stay (LOS) [4]. Fast-track principles are standard procedure in 
radical cystectomy. Additional preoperative and postoperative physical exercises 
and enhanced mobilization may reduce LOS and early complications [4]. Adherence 
to pre-habilitation, i.e. completion of 75% of the programme, was 59%. Postoperative 
mobilization was significantly improved by walking distance (p < 0.001). The abil- 
ity to perform personal activities of daily living was improved by | day (p < 0.05). 
Assessment of feasibility and effects of an exercise training programme in patients 
following cystectomy due to urinary bladder cancer [5]. Eighteen patients 
(64-78 years), of 89 suitable, cystectomised due to urinary bladder cancer, were 
randomized after hospital discharge to intervention or control [5].The 12-week 
exercise programme included group exercise training twice a week and daily walks. 
Eighteen patients were randomized to intervention or control. Ten patients were 
evaluated one year postoperatively [5]. The intervention group had continued 
increasing walking distance, 20 m (19-36), whereas the control group had short- 
ened the distance — 15.5 m (—43 to —5) (p = 0.010). A 12-week group exercise train- 
ing programme was not feasible for most cystectomy patients [5]. However, 
functional capacity and the role-physical domain in HRQoL increased in the short 
and long term for patients in the intervention group compared with controls. 
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Assessing the unmet needs of cancer patients can help providers tailor health care 
services to patients’ specific needs [1]. This study examines whether the unmet 
informational and supportive care needs of the patients with muscle-invasive blad- 
der cancer vary by the patients’ age, sex, or individual treatment choices [1]. 

Participants (N = 30 survivors; 73.3% men) were recruited from the Mount Sinai 
Medical Center and through advertisements posted on a national Bladder Cancer 
Advocacy Network [1]. Younger patients (<60 years) were less satisfied with the 
treatment information received presurgery and more likely to report posttreatment 
complications, choose a neobladder, and seek and receive professional support 
regarding sexual function, than were older patients (p < 0.05) [1]. More women than 
men reported difficulties with self-care and relied on themselves in disease self- 
management as opposed to relying on spousal support (p < 0.05). Patients with 
neobladder were more likely to report difficulties with urinary incontinence and 
deterioration in sexual function, whereas patients with ileal conduit were more 
likely to require spousal help with self-care. Patients who received chemotherapy 
were significantly more likely to report changes in everyday life (p < 0.05) [1]. 
Lastly, regardless of age, sex, or treatment choice, up to 50% of patients reported 
feeling depressed before or after treatment [1]. Unmet informational and supportive 
needs of patients with muscle-invasive bladder cancer during survivorship, and vary 
by age, sex, and treatment choices. Educational and psychological assessments as 
well as clinical interventions should be tailored to a patient’s specific unmet needs, 
and to specific clinical and demographic characteristics [1]. 
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There have been a number of papers recently, highlighting how supervised exercise 
training in long-term prostate cancer survivors can increase cardiorespiratory fit- 
ness, physical function, muscle strength, and self-reported physical functioning at 
6 months [1]. In addition to that, what was also demonstrated, were these effects 
were maintained with a home based exercise programme. Physical effects are cen- 
tral to addressing care within this cohort of prostate cancer patients. 

As part of service evaluation, prostate cancer patients were questioned at a 
patient conference, regarding physical side effects they were suffering. Sixty-six 
percent had a lack of energy. In 18% of cases, the needs of their family were not met 
due to their condition. Side effects of therapy were experienced in 44%. These 
patients were patients that had been cured with radical prostatectomy, brachyther- 
apy or radiotherapy. 

Patient fitness is something which is central to patient care. Whilst this may be 
taken this into account pre-operatively, by assessing physical fitness, it is not some- 
thing done post operatively. Modern urological surgery has advanced much, with 
development of robotic surgery and minimally invasive procedures. However, uro- 
logical procedures still include major surgery. Precise pre-operative assessment is 
required, for this often older cohort, with stringent preoperative risks assessment 
and medical pre-optimisation if required [2]. 

However, with regards to patients on androgen deprivation therapy, most often, 
this will be the cohort with locally advanced/metastatic disease. This treatment in 
itself has significant side effects, especially with regards to cardiovascular events 
and stroke. Exercise also reduces effects of hormones in creating metabolic syn- 
drome, diabetes and may have anticancer effects regarding recurrence. Yet, this is a 
cohort that will not be CPEX tested. The same principles apply when considering 
patients with muscle invasive bladder tumour, pre-cystectomy or pre-neoadjuvant 
chemotherapy. Whilst they may be CPEX tested pre-cystectomy, if they were to 
receive neoadjuvant chemotherapy this would not occur prior to receiving 
chemotherapy. 
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So what can be done to help our patients further? 

Cardio-pulmonary exercise testing (CPEX) is central to pre-operative assess- 
ment as it gives a standardised measure of a patients’ function capacity and reserve 
[3]. This will also serve to add to a patients’ physical fitness. CPEX allows assess- 
ment of oxygen usage under dynamic stress conditions. This reflects the ability of 
the patient to meet the physiological challenges of the perioperative period [4]. This 
also gives us the chance to detect cardiac failure and myocardial ischemia at sub- 
clinical levels [5]. The question arises whether all patients, those undergoing major 
urological surgery and those undergoing medical therapy should be CPEX tested to 
assess fitness first. 

So the question remains, pre-major urological surgery and chemotherapy, how 
can CPEX be evaluated in this population? Simply, a randomised controlled trial is 
required, with evaluation of CPEX being central to urological procedures and even 
pre chemotherapy. The overall motto is ‘get fit for surgery, get fit for chemotherapy 
and get fit for hormones.’ 
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Recovery and Radical Cystectomy 


59.1 Research Methods 


A systematic review relating to muscle invasive bladder cancer, robotic cystectomy 
and Enhanced Recovery was conducted. This was to identify whether ERAS has a 
role in this cohort. The search strategy aimed to identify all references related to 
bladder cancer AND muscle invasive disease AND Robotic Surgery AND enhanced 
recovery. Search terms used were as follows: (Bladder cancer) AND (muscle inva- 
sive disease) AND (Robotic Surgery) AND (Enhanced recovery). The following 
databases were screened from 1989 to June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMed 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
muscle invasive bladder cancer and nerve sparing. Papers were included if pub- 
lished after 1984 and had to be in English. Studies that did not conform to this were 
excluded. Only primary research was included (Fig. 59.1). 

Abstracts were independently screened for eligibility by two reviewers and dis- 
agreements resolved through discussion or third party opinion. Agreement level was 
calculated using Cohen’s Kappa to test the intercoder reliability of this screening 
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Potentially relevant studies to be 


included in the systamtic review 
(n=24) 


e Potentially relevant studies 
identified through 
database searching and 
their titles & abstracts 
independently screened by 
2 reviewers (n=140 ) 


e Papers excluded as not 
related to search terms 
(n=0) 


e Studies excluded with 
reasons; either duplicates, 
not conforming to eligibility 
criteria (n=116) 


Potentially relevant studies identified 
through other sources & 
independently screened by 2 
reviewers (n=0) 


Potentially relevant studies to be 


included in the systematic review 
for analysis (n=24) 


Fig.59.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 


process. Cohens’ Kappa allows comparison of inter-rater reliability between papers 
using relative observed agreement. This also takes account of the comparison occur- 
ring by chance. The first reviewer agreed all 24 papers to be included, the second, 
agreed on 24. 

Data extraction was piloted by the researcher and amended in consultation with 
the research team (author and two academic supervisors). Data collected included 
authors, year and country of publication, study aims, setting, intervention aims, 
number of participants, study design, intervention components and delivery meth- 
ods, comparison groups and outcome measures, notes and follow-up questions for 
the authors. Studies were quality assessed using the PRISMA criteria for ran- 
domised controlled trials, Mays et al. [1, 2] for the action research and qualitative 
studies and the Critical Skills Appraisal programme for cohort studies. This was 
also applied to randomised controlled trials and qualitative studies. 

The search identified 140 papers (Fig. 59.1). Twenty-four mapped to the search 
terms and eligibility criteria. The current systematic reviews were examined to gain 
further knowledge about the subject. One hundred and forty papers were excluded 
due to not conforming to eligibility criteria or adding to the evidence. Of the 24 
papers left, relevant abstracts were identified and the full papers obtained (all of 
which were in English), to quality assure against search criteria. There was consid- 
erable heterogeneity of design among the included studies therefore a narrative 
review of the evidence was undertaken. There was significant heterogeneity within 
studies, including clinical topic, numbers, outcomes, as a result a narrative review 
was thought to be best. There were 22 cohort studies, with a moderate level of evi- 
dence and 2 controlled trials with a good level of evidence. These were from a range 
of countries with minimal loss to follow-up. All participants were identified 
appropriately. 


59.4 Readmission Rates for ERAS 399 


59.2 ERAS vs. Standard Care Post Radical Cystectomy 


Wei evaluated the application of enhanced recovery after surgery (ERAS) in radical 
cystectomy (RC) [3]. The times from RC to first water intake, first ambulation, first 
anal exhaust, first defecation, and pelvic drainage tube removal were significantly 
shorter and the hospitalization costs were significantly lower in the ERAS than non- 
ERAS group [3]. The intraoperative blood loss volume, blood transfusion rate, read- 
mission rate, and incidence of postoperative complications were also significantly 
lower in the ERAS than non-ERAS group [3]. 

Liu evaluated the safety and efficacy of the ERAS protocol for radical cystec- 
tomy for bladder cancer [4]. There was no significant difference in age or gender of 
patients between the groups [4]. Average length of stay pre-ERAS was 
14.25 + 14.57 days, which is significantly longer than the post-ERAS average of 
10.91 + 8.56 days (p = 0.043) [4]. There was no significant difference in 30-day 
readmission rate (19.87% pre-ERAS vs. 19.05% post-ERAS; p = 0.873) or compli- 
cation rate (51.7% pre-ERAS vs. 46.4% post-ERAS; p = 0.425) [4]. 


59.3 Adherence to ERAS Protocols 


Persson assessed the ERAS cystectomy protocol with secondary outcome measures 
of impact on perioperative complication rate (Clavien-Dindo classification), time to 
first defecation, postoperative length of stay and hospital readmission rate [5]. There 
were no significant demographic differences between the two groups, and no differ- 
ences in complications graded Clavien III or above, or in total length of stay [5]. The 
ERAS group had statistically significantly shorter mean time to first passage of 
stool and statistically significantly lower readmission frequency than the pre-ERAS 
group [5]. The number of patients was small and the study was not randomized; 
moreover, the use of historical controls inevitably introduced different types of 
bias [5]. 

Arumainayagam assessed an enhanced recovery protocol (ERP) for the peri- 
operative management of patients undergoing radical cystectomy (RC) [6]. The 
median (interquartile range) duration of hospital stay was 17 (15-23) days in the 
no-ERP group, and 13 (11-17) days in the ERP group (significantly different, 
p < 0.001, Wilcoxon rank-sum test) [6]. The median duration of recovery after RC 
was 15 (13-21) days in the no-ERP group and 12 (10-15) days in the ERP group 
(significantly different, p = 0.001, Wilcoxon rank-sum test) [6]. 


59.4 Readmission Rates for ERAS 


Altobelli evaluated the specific causes of hospital readmissions in RC patients 
treated before and after adoption of an ERAS protocol [7]. In the post-ERAS time 
period a total of 56 patients were readmitted, 41 within the first 30 days after 
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surgery (20%) and 15 within the following 60 days (7%) [7]. At 90 days infection 
accounted for 53% of readmissions [7]. Of all the patients readmitted during the 
first 90 days after surgery, 32 had positive urine cultures, mostly caused by 
Enterococcus faecalis isolated in 18 (56%) [7]. Readmission rates did not increase 
since the introduction of the ERAS protocol, with an incidence of 27% in the post- 
ERAS group versus 30% in the pre-ERAS group [7]. 

Baldini estimated the feasibility and the impact of an ERAS program after radi- 
cal cystectomy for bladder cancer [8]. The ERAS group had statistically signifi- 
cantly shorter median length of stay (D19 versus D14; p: 0.021) [8]. The major 
complications rate (Clavien >3B) were about 23.2% for the control group and 
12.1% for the ERAS group [8]. The reinsertion of nasogastric tube were higher in 
the control group (39.3% vs. 21.9%; P: NS) and the readmission rate was about 
7.1% in the control group versus 14.6% in the ERAS group [8]. 


59.5 Surgical Approach and the Impact of ERUS 


Djaladat determined whether surgical approach is a determinant of clinical out- 
comes following radical cystectomy (RC) and urinary diversion when using an 
Enhanced Recovery After Surgery (ERAS) protocol [9]. A total of 345 and 143 
patients underwent ORC and RARC, respectively [9]. The ORC group had a greater 
proportion of continent urinary diversion (71.9% vs. 40.6%, p < 0.001), shorter 
operative time (5.4 vs. 7.3 h, p< 0.001), higher estimated blood loss (500 vs. 200 ml, 
p < 0.001), and higher intraoperative and postoperative transfusion rates (20.9% vs. 
9.1%, p = 0.002 and 20% vs. 11.9%, p = 0.04, respectively) [9]. There was no sig- 
nificant difference between ORC and RARC groups in major complication rates 
(20% vs. 23.8%, p = 0.51) or readmission rates (32.2% vs. 36.4%, p = 0.4) within 
90 days after surgery [9]. Multivariable logistic regression analysis showed that 
surgical approach was not an independent factor predictive of readmission (p = 0.33) 
or major complications (p = 0.76) [9]. 


59.6 Impact of ERAS on Post-operative Recovery 


Uña Orejón analysed 124 patients undergoing radical cystectomy [10]. For retro- 
spective analysis, the patients were divided into two groups: Group A (n = 72) 
included patients whose surgery was performed before the introduction of the ERAS 
protocol; and Group B (n = 52) included patients who were treated following the 
items included in the ERAS protocol [10]. Hospital and ICU stay were significantly 
shorter (p < 0.001) in Group B for patients following the ERAS protocol, which led 
to reduce seven hospitalization days and 25.7 h of overall ICU stay [10]. Regarding 
fluid replacement following the ERAS protocol, our study showed a statistically sig- 
nificant reduction in the total amount of fluid administered, both crystalloids and 
colloids, in Group B (p < 0.001) [10]. The need of blood transfusion was also lower 
in Group B with a statistically significant difference (p < 0.001) [10]. No statistical 
differences were observed regarding the incidence of surgical complications [10]. 


59.8 Impact of ERAS on Post-operative Complications 401 


Mukhtar investigated the role of ERP in radical cystectomy [11]. Prospective 
data were collected from 26 consecutive patients prior to the introduction of the 
ERP and 51 patients who underwent open radical cystectomy within an ERP [11]. 
Baseline characteristics for both groups were similar [11]. The median length of 
hospital stay fell from 11.5 to 10.4 days and the mean ICU stay dropped from 2.4 to 
1.0 days (p = 0.01) [11]. Time to removal of nasogastric tube, and time to passage 
of flatus and faeces were significantly shorter in the ERP group, as was the time to 
full oral diet [11]. Clavien complication rates and 30-day mortality rates were simi- 
lar in both groups. There were no readmissions [11]. 

Collins assessed the effect of introducing an enhanced recovery programme 
(ERP) to an established robot-assisted radical cystectomy (RARC) service [12]. 
Following implementation of the ERP, the demographics of the patients (n = 135) 
changed, with median age increasing from 66 to 70 years (p < 0.01), higher ASA 
grade (p < 0.001), higher preoperative stage cancer (pT > 2, p < 0.05) and increased 
likelihood of undergoing an ileal conduit diversion (p < 0.001) [12]. Median LOS 
before ERP was 9 days [interquartile range (IQR) 8-13 days] and after ERP was 
8 days (IQR 6-10 days) (p < 0.001) [12]. ASA grade and neoadjuvant chemother- 
apy also affected LOS (p < 0.05 and p < 0.01, respectively) [12]. There was no 
significant difference in 30-day complication rates, readmission rates or 90-day 
mortality, with 59% experiencing complications before ERP implementation and 
57% after implementation [12]. The majority of complications were low grade. 


59.7 Patient Nonodifiable Factors Predictive 
of ERAS Outcomes 


Zainfeld identified factors predictive of post-RC outcomes with ERAS protocols 
[13]. Median LOS was 4 days and 21.1% received intraoperative transfusion [13]. 
The 30-day complication and readmission rates were 58.8% and 16.6%, respec- 
tively [13]. Age >70 (p = 0.02), Charlson comorbidity index >2 (p = 0.005), and 
intraoperative transfusion (p = 0.03) were significantly associated with LOS [13]. 
Intraoperative transfusion was significantly associated with 30-day complication 
and readmission (p = 0.008, p = 0.005, respectively) [13]. No factor was found to be 
significantly associated with 90-day complication or readmission [13]. 


59.8 Impact of ERAS on Post-operative Complications 


Cerruto described and assessed an enhanced recovery protocol (ERP) in a series of 
consecutive patients [14]. Thirty-one consecutive patients were recruited to undergo 
the ERP [14]. No patients died due to surgical complications [14]. Nine of 31 
patients experienced complications (29.03%), none requiring surgical intervention 
[14]. According to Clavien grading, all complications were grade <2 [14]. 
Dunkman conducted a cohort study of an ERAS pathway for radical cystectomy 
at a large academic medical center [15]. Implementation of an ERAS pathway for 
radical cystectomy was associated with reduced hospital length of stay (median 
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LOS 10days (IQR = 8-18) vs. 7days (IQR = 6-11); p < 0.0001), reduced time to 
key recovery milestones, including days to first stool (5.83 vs. 3.99; p < 0.001) and 
days to first solid food (9.68 vs. 3.2; p < 0.001), reductions in some complications, 
and a 26.6% reduction in overall costs (p < 0.001) [15]. 

Djaladat reported 90-day complication rates following radical cystectomy (RC) 
with enhanced recovery after surgery (ERAS) protocol [16]. One hundred and 
sixty-nine cases with a median age of 71 years were included in the study [16]. 
90-Day major and minor complication rates were 24.3% and 53.9%, respectively 
[16]. The most common complications were infectious and gastrointestinal [16]. 
The 90-day ER visit rate was 37.9%, whereas the readmission rate was 29.6% [16]. 
The most common cause of hospital readmission and ER visits was infections [16]. 


59.9 Impact of ERAS on Hospital Stay 


Thaker evaluated the reasons leading to an extended hospital stay (EHS) in radical 
cystectomy (RC) with postoperative enhanced recovery after surgery (ERAS) pro- 
tocol [17]. There were 279/509 (54.8%) patients had an EHS [17]. Univariate analy- 
sis demonstrated that age >65 years, CCI >2, increased operative time, anemia 
requiring transfusion and non-orthotopic diversion were associated with EHS [17]. 
On multivariate analysis, advanced age, operative time, postop transfusion, CCI >2 
as well as surgeon specific preferences was associated with EHS [17]. Within EHS 
patients, 86% stayed due to an in-house complication; ileus (34.3%), anemia requir- 
ing transfusion (9.8%), UTIs (9.4%) and atrial fibrillation (8.5%) [17]. 

Zhang evaluated the feasibility and effect of implementing enhanced recovery 
after surgery (ERAS) in patients undergoing radical cystectomy (RC) and urinary 
diversion [18]. A total of 443 patients were included [18]. The ERAS and non- 
ERAS groups included 185 and 258 patients, respectively [18]. Compared with the 
non-ERAS group, there was decreased rates of intraoperative blood loss volumes 
and transfusion rates in the ERAS group [18]. Patients in the ERAS group also had 
earlier times to tolerate a clean liquid diet intake, first ambulation and first flatus 
[18]. The incidences of postoperative pneumonia, urine leakage, intestinal obstruc- 
tion and deep venous thrombosis were also significantly lower in the ERAS group 
[18]. The time to pelvic drainage tube removal and the length of stay (LOS) were 
significantly shorter in the ERAS group than in the non-ERAS group, and the ERAS 
group also had a significantly lower incidence of 30-day readmission [18]. 


59.10 Impact of Type of Fluid on ERAS 


Bazargani evaluated the association between intraoperative fluid intake and postop- 
erative complications in patients who underwent radical cystectomy (RC) for blad- 
der cancer with an enhanced recovery protocol [19]. One hundred and eighty 
patients enrolled into the study [19]. Median intraoperative crystalloid and colloid 
intake were 4000 and 500 cc, respectively [19]. Nineteen percent of patients received 
blood transfusion [19]. The overall 30- and 90-day complication rates were 59% 
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and 75%, respectively [19]. Multivariate logistic regressions controlling for a subset 
of clinically relevant variables showed no significant association between intraop- 
erative fluid intake and complications at 30 or 90 days (p = 0.88 and 0.62, respec- 
tively) [19]. A multivariable linear regression similarly showed no association 
between total intraoperative fluid intake and length of stay (p = 0.099) [19]. 


59.11 Impact of Multidisciplinary Care on ERAS Outcomes 


Patel examined the impact of multidisciplinary care with anesthesiology-related 
components to an existing ERAS protocol for radical cystectomy [20]. Implementation 
of a multidisciplinary ERAS protocol was associated with better postsurgical symp- 
tom control, as indicated by lower rates of patient-reported nausea (p < 0.05) [20]. 
Multivariate Poisson regression analysis showed a decrease in estimated intraopera- 
tive transfusions (p < 0.001) after adjusting for the effects of potential confounding 
variables [20]. There were no statistically significant differences noted in length of 
stay, return of bowel function, 30- and 90-day complications, or readmissions [20]. 


59.12 Impact of PROMS on ERAS 


Kukreja analyzed and compared patient-reported outcomes from those treated with 
Enhanced Recovery After Surgery (ERAS) methods versus those who received tra- 
ditional perioperative care [21]. Patients (N = 383) reported dry mouth, disturbed 
sleep, drowsiness, fatigue, pain, and lack of appetite as the most severe symptoms 
[21]. Compared with the traditional-care group, the ERAS group had significantly 
less pain (est. = —0.98, p = 0.005), drowsiness (est. = —0.91, p = 0.009), dry mouth 
(est. = —1.21, p = 0.002), disturbed sleep (est. = —0.97, p = 0.01), and interference 
with functioning (est. = —0.70, p = 0.022) (adjusted for age, sex, surgical technique, 
and neoadjuvant chemotherapy status) [21]. What was highlighted, was the signifi- 
cant reduction in postoperative symptoms burden, with an ERAS pathway. 


59.13 Impact of ERAS on Lymphadenectomy 


Smith described and assess the evolution of an enhanced recovery programme 
(ERP) for open radical cystectomy [22]. The overall 90-day mortality was six 
patients (4.5%) [22]. There were significant differences in ileus rates between the 
non-ERP, the ERP-1 and the ERP-2 groups: 44.9% (31 patients), 29.7% (11 patients) 
and 14.8% (four patients), respectively (p = 0.017) [22]. There was a significant dif- 
ference in the presence of pathological lymphadenopathy in the ERP-2 group: non- 
ERP group, 10.1%; ERP-1 group, 16.2%; and ERP-2 group, 44.4%; p = 0.002 [22]. 
There was also a difference in the mean (sd) lymph node yield in ERP-2: non-ERP 
group, 8.4 (5.4) nodes; ERP-1, 8.2 (6.4) nodes; and ERP-2, 16.7 (5.4) nodes 
(p < 0.001) [22]. The median (range) LOS was 14 (7-91) days, 10 (6-55) days and 
7 (3-99) days in the non-ERP, ERP-1 and ERP-2 groups, respectively (p <0.001) [22]. 


404 59 Systematic Review on Enhanced Recovery and Radical Cystectomy 


59.14 Pain Relief and ERAS After Radical Cystectomy 


Xu compared opioid use, pain score and postoperative ileus in consecutive patients 
on a protocol of enhanced recovery after surgery and those on a traditional protocol 
after radical cystectomy [23]. Patients on the enhanced recovery after surgery pro- 
tocol and those on a traditional protocol were similar demographically [23]. When 
analyzing data up to the median hospital stay on the case group, patients on enhanced 
recovery used significantly less opioids per day (4.9 vs. 20.67 mg morphine equiva- 
lents, p < 0.001) and reported more pain (visual analog scale 3.1 vs. 1.14, p < 0.001) 
[23]. They also experienced a significantly lesser incidence of postoperative ileus 
(7.3% vs. 22.2%, p = 0.003) and had a significantly shorter median length of hospi- 
tal stay (4 vs. 8 days, p < 0.001) [23]. 


59.15 Impact of ERAS on Intracorporeal Urinary Diversion 


Tan assessed the cumulative effect of an enhanced recovery after surgery (ERAS) 
pathway and minimally invasive robot-assisted radical cystectomy with intracorpo- 
real urinary diversion ({RARC) in comparison with open radical cystectomy (ORC) 
on length of hospital stay (LOS) and peri-operative outcomes [24]. In a propensity 
score-matched cohort of patients who underwent iRARC, patients who followed the 
ERAS pathway had significantly lower 90-day readmission rates [24]. Additionally, 
implementing ERAS in an iRARC cohort resulted in a significantly lower 90-day all 
(p < 0.001) and gastrointestinal-related complications (p = 0.001) [24]. 


59.16 Prognostic Factors for ITU Admission in ERAS 


Cheng examined risk factors of ICU admission after Radical Cystectomy (RC) with 
an Enhanced Recovery After Surgery (ERAS) protocol [25]. A total of 512 patients 
were identified. ICU admission in index hospitalization was reported in 33 patients 
(6.4%), 26 with unplanned ICU transfer after initial non-ICU level of care and 7 
with planned direct postoperative ICU admission [25]. Higher age and Charlson 
Comorbidity Index >3 were significant risk factors for unplanned ICU admission 
[25]. Patients who required unplanned ICU transfer had a median length of stay of 
11.5 days, compared to a length of stay of 5 days (p < 0.01) for non-ICU patients 
[25]. Ninety-day readmission and mortality rates were higher in the planned ICU 
cohort when compared to the unplanned ICU cohort [25]. 


59.17 Grey Matter: ERAS vs. Standard Care 
for Radical Cystectomy 


Giannarini conducted a systematic review with meta analyses of ERAS vs. standard 
care [26]. A total of 27 studies were included, namely 3 randomized and 24 non- 
randomized controlled studies, resulting in 4712 patients, 2690 (57%) participants 
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to some ERAS protocol and 2022 (43%) controls receiving standard of care [26]. A 
number of primary and secondary outcome measures were assessed in the original 
studies [26]. Pooled data showed that ERAS protocols were associated with signifi- 
cantly faster recovery of bowel function, faster return to regular diet and shorter 
hospital stay with no increase in 30-day and 90-day major complication, mortality 
or readmission rates compared to standard of care [26]. The magnitude of benefit of 
the various ERAS protocols tested had, however, a non-negligible inter-study vari- 
ability [26]. 
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Cardio-Pulmonary Exercise Testing 60 
and Major Urological Surgery: Risk 

Stratification and Preoperative 

Assessment 


The worldwide increase in elderly is having a significant impact on healthcare sys- 
tems globally [1]. Between 2009 and 2010, more than 7.4 million individuals aged 
60 years and older required some form of hospital in-patient treatment in the 
UK. This is a rise of 37% since 1999-2000 [1]. Modern urological surgery has 
advanced much, both technologically and in its delivery; with developments such as 
robotic surgery and enhanced recovery. However, despite advancement in mini- 
mally invasive techniques, major open surgery will always have a role to play. In 
addition to this even robotic assisted laparoscopic procedures are still considered 
‘major’ procedures or perhaps ‘less major than previously’. 

Concurrent comorbidities significantly contribute to outcomes. Nevertheless 
despite increasing challenges of this nature, patient expectation continues to rise 
unfettered. With surgeon outcomes being in the public domain there is even greater 
pressure to achieve optimal outcomes. 

Rigorous pre-operative assessment is necessary, with stringent preoperative risks 
assessment and medical pre-optimisation (or ‘prehabilitation’) [2]. Outcomes after 
major surgery are dependent in a large part on physiological response to surgery [3]. 
This worsens with age. Despite the technical ability of the surgeon, the excellent 
technology at his/her disposal, and the excellent aftercare, outcomes, may still be 
discouragingly poor. Precise pre-operative assessment, with a dedicated multidisci- 
plinary nursing and speciality based anaesthetic team [4, 5] are central to improv- 
ing care. 


60.1 Cardiopulmonary Exercise Testing 


Currently assessment of fitness for surgery, may be crudely based on preoperative 
comorbidity and mobility status. This is not specific, and if not accurately deter- 
mined, may lead to suboptimal results. Cardio-pulmonary exercise testing (CPEX) 
is an accurate means of pre-operative assessment as it gives a standardised measure 
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of a patients’ function capacity and reserve [1]. It has been used to investigate 
whether the ability to increase cardiac output and oxygen saturation to compensate 
for the stress response during surgery is directly related to outcome [6]. It is essen- 
tially an exercise test with baseline measurement throughout including ECG, blood 
pressure and oxygen saturations. This should be central to assessment of a patient, 
where there is a risk of high operative (or post-operative) mortality. Patient fitness 
to undergo major surgery can easily be underestimated by the standard pre- 
assessment questionnaires and pathology tests. 

Functional capacity assesses the difference between baseline and greatest func- 
tion; health status correlates more closely with measures of functional capacity than 
any resting measurement. CPEX allows measurement of the stress response during 
surgery, by mimicking it with increasing exercise. This allows assessment of the 
patient’s functional capacity [1]. It also allows monitoring of levels of aerobic work 
involving the cardiovascular, respiratory and skeletal muscle systems, which form 
part of the stress response to surgery [7]. Patients who can meet this increased oxy- 
gen demand through increased cardiac output, will usually do well after surgery [8]. 
However, patients who do not have this are unlikely to cope with the operative stress 
and are more likely to suffer complications [9]. 


60.2 Other Methods of Assessment 


There are others methods of assessing exercise tolerance in these patients. The Duke 
Activity Status Index allows assessment of physical activity via metabolic equiva- 
lents (METs) [10]. Ability to perform levels of exertion are standardised and graded 
[11]. On the other hand, assessment of patient fitness may be based on mobility. A 
patient who is unable to climb two flights of stairs has an 89% chance of postopera- 
tive cardiorespiratory complications [12]. 

The Acute Physiology and Chronic Health Evaluation (APACHE) score, allows 
assessment of physiological components and comorbidities [13]. The Physiological 
and Operative Severity Score for enumeration of Mortality and morbidity 
(POSSUM) was designed with surgical patients in mind [14]. 


60.3 Search Strategy 


A systematic review relating to literature on CPEX testing and major surgery was 
conducted. The search strategy aimed to identify all references related to CPEX 
testing AND major surgery. The selection criteria specified papers could be related 
to all levels of research. This was due to paucity of literature available. Search terms 
used were as follows: (Cardiopulmonary exercise testing) AND (major surgery) OR 
AND (outcomes). The following databases were screened from 1984 to June 2020: 
CINAHL and MEDLINE (NHS Evidence), Cochrane, AMed, BNI, EMBASE, 
Health Business Elite, HMIC, PschINFO. In addition, searches using Medical 
Subject Headings (MeSH) and keywords were conducted using Cochrane databases. 
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We examine literature outcomes, including sample sizes and overall 
conclusions. 


60.4 Systematic Review Results 
60.4.1 CPEX and Major Surgery: The Research So Far 


60.4.1.1 Vascular Surgery 
The role of CPEX has been heavily investigated in vascular surgery [2]. The is no 
conclusive evidence for CPEX to be used as a routine part of pre-operative assess- 
ment. This is due to studies having small sample sizes, no randomised control trials 
with blinding and no standardisation, when reporting results [2]. No large trial has 
yet been conducted however, between echocardiography, pulmonary function tests 
and dobutamine stress echocardiography and CPEX. 

From the available data, only one small, randomised trial attempted to compare 
echocardiography, stair climbing and CPEX [15]. The results suggested that stair 
climbing might be as useful as CPEX in risk stratification of patients. 


60.4.1.2 Cardiothoracic Surgery 

Low preoperative cardiorespiratory fitness is associated with higher operative and 
30-day mortality after CABG [16]. If decreased aerobic fitness is present, this is 
associated with a higher rate of CABG [16]. Reduced aerobic capacity is also asso- 
ciated with higher operative and 30-day mortality after CABG [16]. A recent meta- 
analysis by Benzo investigated if VO, Max differed between patients who develop 
postoperative cardiopulmonary complications. Fourteen studies representing a total 
of 955 men and women were included. They concluded that exercise capacity 
expressed as VO, Max is lower in patients who develop clinically relevant compli- 
cations after curative lung resection [17]. 


60.4.1.3 Intraabdominal Surgery 

Gerson performed supine exercise ergometry in 177 patients, aged 65 years and 
over, undergoing elective major abdominal and non-cardiac thoracic surgery [9]. 
Sixty-nine patients were unable to exercise well with cardiopulmonary complica- 
tions in 42%, with five deaths [9]. 

Pre-operative activity of 187 elderly patients undergoing major intra-abdominal 
surgery was examined by Older et al. [6]. Lower activity levels were associated with 
increased cardiovascular mortality. If patients’ had preoperative ischaemia, the mor- 
tality rate rose from 4% to 42% [6]. This was confirmed by Wilson et al. Survival at 
90 days was significantly greater in patients with higher activity levels and in 
patients without ischaemic heart disease [18]. The positive relationship between 
CPEX and postoperative morbidity after major intra-abdominal surgery was further 
re-enforced, with a sensitivity (88%) and specificity (79%) in predicting post- 
operative complications [19]. Consistent with previous reports demonstrating that 
measures of cardiorespiratory fitness are useful in predicting short-term 
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perioperative outcomes, including extended lengths of hospital stay and 30-day 
readmission rates, in patients who undergo abdominal aortic aneurysm repair, liver 
transplantation, bariatric surgery, and other surgical interventions[ 16]. 


60.4.2 Future Research: Evaluation of CPEX 


So the question remains, prior to major urological surgery, how should we establish 
or evaluate the role of CPEX testing on patients who are at high risk for surgery? As 
always the answer is within a trial in which CPEX testing is one of the variables 
examined in correlation with physiological outcomes. It may also have a role per- 
haps in selection of patients for other taxing treatments prior to surgery such as 
neoadjuvant chemotherapy prior to cystectomy. In this setting it may reveal whether 
patients’ fitness for surgery is harmfully impacted on by neoadjuvant treatment 
erasing any potential advantage to receiving it. This needs to be considered as a seri- 
ous adjunct to care, whether surgical, or whether patients require chemotherapy—in 
other words, a trial is required. 
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Robotic Radical Cystectomy 6 1 
and Enhanced Recovery: An Evolving 
Care Pathway 


Radical cystectomy with urinary diversion is one of the most complex urologic 
procedures. Despite improvements in surgical technique, anaesthesia and periopera- 
tive care, radical cystectomy is still associated with significant morbidity and pro- 
longed in-patient stay after surgery [1]. Fast-track principles are standard procedure 
in radical cystectomy, to minimise complications. Robotic surgery has been per- 
formed in an effort to reduce surgical stress and decrease perioperative morbidity 
[2]. Despite the degree of dissection, it remains the gold standard for muscle inva- 
sive bladder cancer. The magnitude of the surgical insult is associated with the 
degree of stress response, particularly in ageing patients with multiple comorbidi- 
ties. However, there has been a growing trend towards enhanced recovery proto- 
cols (ERP). 

Enhanced recovery protocols are multimodal perioperative care pathways 
designed to achieve early recovery after surgical procedures by maintaining preop- 
erative organ function and reducing the stress response following surgery. The key 
elements of ERP include preoperative counselling, optimization of nutrition, stan- 
dardized analgesic and anaesthetic regimens and early mobilization. These also 
have the advantage of not compromising patient outcomes. However, guidelines for 
perioperative care after open radical cystectomy for bladder cancer were recently 
published, but these recommendations may differ when considering a robotic 
approach. Some protocols, have gone as far as incorporating re-operative education, 
expectation setting, prehabilitation, nutrition evaluation, carbohydrate loading, 
venous thrombosis prophylaxis, normothermia maintenance, local anesthesia, no 
nasogastric tubes or bowel prep, early feeding, and opioid avoidance [3]. Part of this 
involves enhanced mobilization. No single intervention significantly reduces mor- 
bidity, but the combination of many interventions at all levels of the pathway is 
likely to accelerate the patient journey from diagnosis to return to normal function 
[4]. As a result, both readmission and complications rate are reduced. 
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The enhanced recovery patients have shorter time to GI function and recover 
more quickly then patients not put through enhanced recovery [5]. This protocol 
clearly improves clinical outcomes in terms of faster return of bowel function and 
reduction of readmission within 30 days [6]. These also clearly allow limitation of 
complications and length of stay [7]. A shorter time to stable health status with no 
increase of complications. 

In contrast, in some cases, enhanced recovery may also have its’ readmission 
rates- incidence of readmission after radical cystectomy still remains relevant, 
affecting more than 25% of patients, mostly affected by urinary tract infections [8]. 
Multi-institutional studies would be helpful to externally validate these. 

In conclusion, ERP is a safe approach promoting standardization of post- 
operative care and resulting in decreased length of stay and decreased variability. 
Incorporating minimal access surgery within an established and continuously evolv- 
ing care pathway is central to continuously improving care [9]. Early nasogastric 
tube removal reduced morbidity, bowel recovery time and length of hospital stay 
[10]. Doppler-guided fluid administration allowed for reduced morbidity [11]. A 
quicker bowel recovery was observed with a multimodal prevention of ileus, includ- 
ing gum chewing and minimally invasive surgery. 
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Robotic Radical Cystectomy 62 
and Intracorporeal Stoma Formation: 
A New Technology to Guide Resection 


Robotic radical cystectomy remains the hardest operation within urology. As sur- 
geons, we consistently look to improve our outcomes. The use of indocyanine green 
(ICG) fluorescence imaging during robotic assisted laparoscopy has been shown to 
be helpful in identifying critical structures during cholecystectomies [1]. 
Additionally, Injection of intavenous ICG highlights pelvic vasculature. This can 
aid in identifying blood supply to myomas during robotic assisted laparoscopic 
myomectomy and decrease surgical blood loss [2]. The question then becomes, how 
can this be used to improve surgical outcomes for robotic radical cystectomy? 

There are several steps within cystectomy that can use Firefly fluorescence to 
guide it further. This technology can assist in localizing a lesion in the bladder. The 
localization of the disease with this technology is efficient and precise, minimizing 
the lack of tactile feedback to localize the pathology during robotic assisted surgery 
[3]. This allows for a much more precise resection. Additionally, by integrating 
intraoperative near infrared fluorescence imaging into a robotic system, surgeons 
can identify the vascular anatomy in real-time with the technical advantages of 
robotics that is useful for meticulous lymphovascular dissection [4]. This technique 
can allow for precise lymph node dissection within the pelvis and identification of 
the SMA. This allows for a safe controlled resection. 

Indocyanine green (ICG) fluorescence technology has also been used to delin- 
eate bowel perfusion. The optimal point of transection can be marked under white 
(visible) light followed by intravenous injection of 6-8 mg of ICG [5]. The bowel is 
then visualized via near infrared laparoscopy and the point of transection of the 
proximal is revised based on optimal bowel perfusion. This demonstrates the feasi- 
bility and advantages of the use of fluorescence imaging during creation of anasto- 
mosis; the advantages of endoscopic imaging to delineate integrity of the anastomosis 
as well the technique with regards to creating the anastomosis [6]. This can be used 
as part of cystectomy, when forming the conduit. To take this one step further, it can 
also be used, to assess the vasculature of the ileal conduit segment. 
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In conclusion, we have another ‘pair of eyes’ to enable us to conduct a safe con- 
trolled resection, with good vascular control, and which also allows us to conduct as 
safe anastomosis at the most precise location. 
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A Systematic Review on Obesity 63 
in Bladder Cancer 


A systematic review relating to bladder cancer and obesity was conducted. The 
search strategy aimed to identify all references related to bladder cancer AND obe- 
sity. Search terms used were as follows: (Bladder cancer) AND (obesity). The fol- 
lowing databases were screened from 1989 to June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMed 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
bladder cancer and female gender. Papers were included if published after 1984 and 
had to be in English. Studies that did not conform to this were excluded. Only pri- 
mary research was included. The overall aim was to identify the impact of obesity 
on bladder cancer. 

Abstracts were independently screened for eligibility by two reviewers and dis- 
agreements resolved through discussion or third-party opinion (Fig. 63.1). 
Agreement level was calculated using Cohen’s Kappa to test the intercoder reliabil- 
ity of this screening process. Cohens’ Kappa allows comparison of inter-rater reli- 
ability between papers using relative observed agreement. This also takes account 
of the comparison occurring by chance. The first reviewer agreed all 12 papers to be 
included, the second, agreed on 12 (Fig. 63.1). 
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Potentially relevant studies to be 
included in the systematic review 


e Potentially relevant studies toranalysisn 13) 


identified through 
database searching and 
their titles & abstracts 
independently screened by 


e Papers excluded as not 
related to search terms 
(n=0) 


¢ Studies excluded with 
reasons; either duplicates, 
not conforming to 

eligibility criteria (n=277) 


2 reviewers (n=289) 


Potentially relevant studies 
identified through other sources & 
independently screened by 2 
reviewers (n=0) 


Potentially relevant studies to be 
included in the systematic review 
for analysis (n=12) 


Fig. 63.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 


Data extraction was piloted by the researcher and amended in consultation with 
the research team (author and two academic supervisors). Data collected included 
authors, year and country of publication, study aims, setting, intervention aims, 
number of participants, study design, intervention components and delivery meth- 
ods, comparison groups and outcome measures, notes and follow-up questions for 
the authors. Studies were quality assessed using the PRISMA criteria for ran- 
domised controlled trials, Mays et al. [1, 2] for the action research and qualitative 
studies and the Critical Skills Appraisal programme for cohort studies. This was 
also applied to randomised controlled trials and qualitative studies. 


63.1 Systematic Review Results on Obesity in Bladder Cancer 
63.1.1 Impact of BMI on MIBC and Radical Cystectomy Outcomes 


Gierth evaluated the influence of body mass index (BMI) on complications and onco- 
logical outcomes in patients undergoing radical cystectomy (RC) [3]. Data of 671 
patients were eligible for final analysis. Of these patients, 26% (n = 175) showed 
obesity. No significant association of obesity on tumour stage, grade, lymph node 
metastasis, blood loss, type of urinary diversion and 90-day mortality rate was found 
[3]. According to the American Society of Anesthesiologists score, local lymph node 
(NT) stage and operative case load patients with higher BMI had significantly higher 
probabilities of severe complications 30 days after RC (p = 0.037) [3]. The overall 
survival rate of obese patients was superior to normal weight patients (p = 0.019). 
There is no evidence of correlation between obesity and worse oncological outcomes 
after RC [3]. While obesity should not be a parameter to exclude patients from cys- 
tectomy, surgical settings need to be aware of higher short-term complication risks 
and obese patients should be counselled-accordingly. 
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Dabi to evaluated the association between BMI and oncological outcomes in 
patients treated with radical cystectomy (RC) for muscle-invasive urothelial carci- 
noma of the bladder (UCB) [4]. 

From the 701 patients, 275 (39.2%) had a BMI <25 kg/m’, 280 (39.9%) had a 
BMI between 25 and 29.9 kg/m’, and 146 (20.9%) had a BMI >30 kg/m? [4]. Within 
a median follow-up of 45 months (IQR 23-75), 163 patients (23.3%) experienced a 
disease recurrence and 127 (18.1%) died from the disease. In univariable analyses, 
BMI >30 kg/m? was associated with a higher risk of disease recurrence and cancer- 
specific mortality (both p values <0.01) [4]. In multivariable analyses that adjusted 
for the effects of standard clinicopathological features, BMI >30 kg/m? was associ- 
ated with both higher risks of disease recurrence (HR 1.58; 95% CI 1.06-2.34, 
p = 0.02) and cancer-specific mortality (HR 1.58; 95% CI 1.01-2.48; p = 0.04) [4]. 
Obesity was independently associated with higher risks of disease recurrence and 
cancer-specific mortality in patients treated with RC for muscle-invasive UCB. BMI 
is a modifiable feature that may have significant individual and public health impli- 
cations in patients with muscle-invasive UCB [4]. 

Obesity is estimated to account for up to 20% of all cancer deaths. Hafron evalu- 
ated the effect of body mass index (BMI) on survival in patients undergoing radical 
or partial cystectomy for bladder cancer [5]. The BMI distribution was normal 
weight in 34% of patients, overweight in 41% and obesity in 25%. Mean follow-up 
was 53.4 months (median 39, range 1-168). BMI was not associated with disease 
specific survival as a continuous (p = 0.17) or categorical (p = 0.51) variable [5]. 
Although it was insignificant, unadjusted analysis showed lower disease specific 
mortality in patients with a BMI of less than 25 mg/kg and organ confined disease 
(p = 0.08) [5]. There was no significant association between BMI and overall or 
disease specific survival, although there may be a trend toward better disease spe- 
cific survival in normal weight (BMI <25 kg/m) patients with organ confined dis- 
ease (p = 0.08) [5]. 


63.1.2 Impact of BMI on Mortality After Radical Cystectomy 


Psutka assessed the impact of obesity, as measured conventionally by body mass 
index vs. excess adiposity as measured by fat mass index, on mortality after radical 
cystectomy for bladder cancer, adjusting for the presence of skeletal muscle wasting 
[6]. Increasing body mass index correlated with improved overall survival (p = 0.03) 
while fat mass index based obesity did not (p = 0.08). After stratification by sarco- 
penia, no obesity related 5-year overall survival benefit was observed (68% vs. 
51.4%, p = 0.2 obese vs. normal and 40% vs. 37.4%, p = 0.7 sarcopenia vs. sarco- 
penic/obese) [6]. On multivariable analysis class I obesity according to body mass 
index (HR 0.79, p = 0.33) or fat mass index criteria (HR 0.85, p = 0.45) was not 
independently associated with all cause mortality. However, in patients with normal 
lean muscle mass each | kg/m? increase in weight or adipose mass was associated 
with a 7-14% decrease in all cause mortality [6]. After adjusting for lean muscle 
wasting, neither measurements of obesity nor adiposity were significantly 
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associated with all cause mortality in patients treated with radical cystectomy, 
although subanalyses suggest a potential benefit among those with normal lean 
muscle mass. 


63.1.3 Impact of BMI on Recurrence and Progression of Bladder 
Cancer: High Grade None Muscle Invasive Disease 


The body mass index (BMI) may be associated with an increased incidence and 
aggressiveness of urological cancers [7]. Ferro, evaluated the impact of the BMI on 
survival in patients with T1G3 non-muscle-invasive bladder cancer (NMIBC) [7]. 
After re-TURBT, 288 patients (27.53%) showed residual high-grade NMIBC, while 
867 (82.89%) were negative. During follow-up, 678 (64.82%) suffered recurrence, 
and 303 (30%) progression, 150 (14.34%) died of all causes, and 77 (7.36%) died 
of bladder cancer. Overweight (HR: 4; p < 0.001) and obesity (HR: 5.33; p < 0.001) 
were significantly associated with an increased risk of recurrence [7]. Overweight 
(AR: 2.52; p < 0.001) and obesity (HR: 2.521; p < 0.001) were significantly associ- 
ated with an increased risk of progression. The BMI could have a relevant role in the 
clinical management of T1G3 NMIBC, if associated with bladder cancer recurrence 
and progression [7]. 

Kluth et al. [8] hypothesized that higher body mass index is associated with 
worse outcomes in patients with clinical primary T1 high grade urothelial carci- 
noma of the bladder [8]. Of the patients 44.3% were obese and median body mass 
index was 29.2 kg/m? (IQR 8) [8]. On univariable analyses higher body mass index 
and age were associated with an increased risk of disease recurrence, progression, 
cancer specific mortality and any cause mortality (all p < 0.001) [8]. On multivari- 
able analyses higher body mass index and age remained independent predictors of 
disease recurrence, progression, cancer specific mortality and any cause mortality 
(all p < 0.05) [8]. Patients diagnosed with clinical T1 high grade urothelial carci- 
noma of the bladder who are obese have worse cancer specific outcomes compared 
to their nonobese counterparts [8]. Further work is needed to improve our under- 
standing of clinical T1 high grade outcomes in the growing population of obese 
patients. 


63.1.4 BMl and Risk of Recurrence in NMI Bladder Cancer 


Xu evaluated the impact of body mass on recurrence and progression in patients 
with Ta, T1 Urothelial cell carcinoma [9]. Compared with patients with normal 
weight, overweight and obese counterparts showed significantly shorter recurrence- 
free or progression-free survival. In multivariate analyses, being overweight was an 
independent factor for recurrence and obesity was for both recurrence and progres- 
sion [9]. The presence of diabetes mellitus (DM) was not a strong risk factor for the 
entire cohort, while it became a significant predictor for both recurrence and pro- 
gression in the subgroup of overweight and obese patients [9]. Excessive body mass 
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seems to act as independent risk factors for worse oncologic outcomes of Ta, T1 
bladder cancer [9]. 


63.1.5 Obesity and Risk of Bladder Cancer 


Increased body size and lack of physical activity are associated with increased risk 
of several cancers, but the relations of body mass index (BMI) and physical activity 
to bladder cancer are poorly understood [10]. Koebnick investigated the associa- 
tions between BMI, physical activity, and bladder cancer in the NIH-AARP Diet 
and Health Study, a prospective cohort of 471,760 U.S. men and women, followed 
from 1995 to 2003 [10]. Compared with normal weight, obesity was associated with 
an up to 28% increased risk for bladder cancer. The multivariate relative risks of 
bladder cancer for BMI values of 18.5—24.9 (reference), 25.0-—29.9, 30.0-34.9, 
and >35 kg/m? were 1.0, 1.15, 1.22, and 1.28 (95% confidence interval, 1.02-1.61; 
p trend = 0.028) [10]. The association between BMI and bladder cancer was consis- 
tent among subgroups defined by gender, education, smoking status, and other 
potential effect modifiers [10]. In conclusion, these findings provide support for a 
modest adverse effect of adiposity on risk for bladder cancer. 

Wyszynski identified risk factors that are potentially modifiable to reduce the 
rate of recurrence are needed [11]. Although being overweight (body mass index 
>24.9 kg/m?) at diagnosis was not a strong independent factor (HR = 1.33, 95% 
CI = 0.94-1.89), among continuing smokers, being overweight more than doubled 
the risk of recurrence compared to smokers of normal weight (HR = 2.67, 95% 
CI = 1.14-6.28) [11]. These observational results suggest that adiposity is a risk 
factor for bladder cancer recurrence, particularly among tobacco users. Future inter- 
vention studies are warranted to evaluate whether both smoking cessation and 
weight reduction strategies reduce bladder tumour recurrences [11]. 

Cantiello evaluated the pathological characteristics of patients with metabolic 
syndrome (MetS) undergoing radical cystectomy (RC) for Urothelial cell carci- 
noma (BCa) [12]. Metabolic syndrome was found in 36.3% of patients. At logistic 
regression analysis, the presence of MetS did not predict the risk of both higher 
pathological stage and LVI and LM [12]. Investigating the single components of 
MetS after adjusting for age, gender, and smoking, the risk of higher pathological 
stage increased with body mass index [BMI (OR 1.307, 95% CI 1.098—1.555)], 
waist circumference (OR 1.414, 95% CI 1.364—1.668), and blood hypertension (OR 
2.326, 95% CI 1.147-4.717). Higher BMI also predicted the presence of LVI (OR 
1.432, 95% CI 1.173-1.748) and LM (OR 1.202, 95% CI 0.951-1.519), whereas 
HDL cholesterol was inversely associated with the risk of LVI and LM [12]. 
Metabolic syndrome does not represent an independent risk factor for worse patho- 
logical findings in BCa. Conversely, individual components of MetS could increase 
the risk of higher stage as well as LM. 

Anthropometric measures have been related to risk of several cancers. Roswall 
examined associations between height, weight, waist and hip circumference, waist- 
hip ratio, waist-height ratio, body mass index (BMD), recalled weight at age 20 and 
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bladder cancer, and investigated effect modification by age, tumor aggressiveness 
and smoking [13]. Residual analyses on BMI/waist circumference showed a signifi- 
cantly higher disease risk with BMI in men (p = 0.01), but no association with waist 
circumference [13]. In conclusion, in this large study, height was unrelated to blad- 
der cancer, whereas overweight was associated with a slightly higher bladder cancer 
risk in men. This association may, however, be distorted by residual confounding by 
smoking [13]. 


63.1.6 BMI and Prognosis in MIBC 


Kwon investigated the association between body mass index and clinicopathologi- 
cal features of bladder cancer, and to assess the prognostic value of body mass index 
in patients undergoing radical cystectomy for bladder cancer [14]. Of 714 patients, 
304 (42.6%), 184 (25.8%) and 226 (31.7%) had a body mass index of <23 (normal), 
23-25 (overweight), and >25 (obese) kg/m’, respectively. Patients with high body 
mass index had a lower pathological T stage, fewer lymph node metastases and a 
lower frequency of lymphovascular invasion than those with low body mass index 
(p < 0.05) [14]. Multivariable analysis showed that obese status was an independent 
predictor of recurrence-free survival (obese vs. normal: p < 0.001; overweight vs. 
normal: p = 0.008) and cancer-specific survival (obese vs. normal: p < 0.001; over- 
weight vs. normal: p = 0.019), along with pathological T stage, lymph node metas- 
tasis, and lymphovascular invasion [14]. In addition, obesity was significantly 
associated with recurrence-free survival (p = 0.018) and cancer-specific survival 
(p = 0.019) in patients with NOMO status [14]. The present findings suggest that 
overweight and obesity are associated with favorable pathological features and 
prognosis in patients with bladder cancer undergoing radical cystectomy. 


63.1.7 Reviews on BMI and Bladder Cancer 


Urologists are frequently confronted with questions of urinary bladder cancer 
(UBC) patients about what they can do to improve their prognosis [ 15]. Unfortunately, 
it is largely unknown which lifestyle factors can influence prognosis. Westhoff, sys- 
tematically review the available evidence on the association between body mass 
index (BMI), diet, dietary supplements, and physical activity and UBC prognosis 
[15]. In non-muscle invasive bladder cancer (NMIBC) patients, both overweight (3 
studies, pooled hazard ratio (HR) 1.29, 95% CI 1.05-1.58, P = 0%) as well as obe- 
sity (3 studies, pooled HR 1.82, 95% CI 1.12-2.95, P = 79%) were associated with 
increased risk of recurrence when compared to normal weight [15]. No association 
of BMI with risk of progression was found. Results for BMI and prognosis in 
muscle-invasive or in all stages series were inconsistent. Observational studies on 
diet and randomized controlled trials with dietary supplements showed inconsistent 
results [15]. No studies on physical activity and UBC prognosis have been pub- 
lished to date. Evidence for an association of lifestyle factors with UBC prognosis 
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is limited, with some evidence for an association of BMI with risk of recurrence in 
NMIBC [15]. Well-designed, prospective studies are needed to develop evidence- 
based guidelines on this topic. 

Noguchi evaluated associations of obesity and physical activity with bladder 
cancer risk by performing a system-wide search of PubMed for cohort and case- 
control studies focused on obesity, exercise, and bladder cancer [16]. A total of 31 
studies were identified that evaluated the associations of obesity and physical activ- 
ity with bladder cancer risk: Three (100%) of three studies also noted strong posi- 
tive associations of obesity with bladder cancer progression or recurrence [16]. Ten 
(91%) of the physical activity studies analysed prevalence or incidence and one 
(9%) mortality. One (9%) study observed positive, seven (64%) null, and three 
(27%) negative associations of physical activity with bladder cancer. Obesity is 
potentially associated with an increased risk of bladder cancer, particularly for pro- 
gression, recurrence, or death. 

Epidemiological studies have reported inconsistent association between obesity 
and risk of bladder cancer, and the dose-response relationship between them has not 
been clearly defined [17]. 

Fifteen cohort studies with 38,072 bladder cancer cases among 14,201,500 par- 
ticipants were included [17]. Compared to normal weight, the pooled relative risks 
and corresponding 95% confidence intervals of bladder cancer were 1.07 (1.01-1.14) 
and 1.10 (1.06-1.14) for preobese and obesity, with moderate (I? = 37.6%, p = 0.029) 
and low (I? = 15.5%, p = 0.241) heterogeneities between studies, respectively [17]. 
In a dose-response meta-analysis, body mass index (BMI) was associated with blad- 
der cancer risk in a linear fashion (p(non-linearity) = 0.467) and the risk increased 
by 4.2% for each 5 kg/m? increase. No significant publication bias was found 
(p = 0.912 for Begg’s test, p = 0.712 for Egger’s test) [17]. Findings from this dose- 
response meta-analysis suggest obesity is associated with linear-increased risk of 
bladder cancer. 
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New Techniques in Management of Muscle 
Invasive Bladder Cancer 


D 


Check for 
updates 


A Systematic Review on Immunotherapy 64 
in Locally Advanced and Metastatic 
Bladder Cancer 


A systematic review relating locally advanced and metastatic bladder and immuno- 
therapy was conducted. This was to identify the bladder cancer, immunotherapy 
outcomes in locally advanced and metastatic disease. The search strategy aimed to 
identify all references related to bladder cancer, ureteric strictures AND urinary 
diversion. Search terms used were as follows: (Bladder cancer) AND (immuno- 
therapy) AND (locally advanced) OR (metastatic). The following databases were 
screened from 1989 to June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMed 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
bladder cancer and screening. Papers were included if published after 1984 and had 
to be in English. Studies that did not conform to this were excluded. Only primary 
research was included (Fig. 64.1). The overall aim was to identify bladder cancer 
risk factors and epidemiology in muscle invasive disease. 

Abstracts were independently screened for eligibility by two reviewers and dis- 
agreements resolved through discussion or third-party opinion. Agreement level was 
calculated using Cohen’s Kappa to test the intercoder reliability of this screening 
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Potentially relevant studies to be 
included in the systematic review 


for analysis (n=11) 


e Potentially relevant studies 
identified through 
database searching and 
their titles & abstracts 
independently screened by 


e Papers excluded as not 
related to search terms 
(n= 0) 


e Studies excluded with 
reasons; either duplicates, 
not conforming to 

2 reviewers (n=72) eligibility criteria (n=61) 


Potentially relevant studies 
identified through other sources & 
independently screened by 2 
reviewers (n=0) 


Potentially relevant studies to be 
included in the systematic review 
for analysis (n=11) 


Fig.64.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 


process. Cohens’ Kappa allows comparison of inter-rater reliability between papers 
using relative observed agreement. This also takes account of the comparison occur- 
ring by chance. The first reviewer agreed all 11 papers to be included, the second, 
agreed on 11. Cohens kappa was therefore 1.0. 

Data extraction was piloted by the researcher and amended in consultation with 
the research team (author and two academic supervisors). Data collected included 
authors, year and country of publication, study aims, setting, intervention aims, 
number of participants, study design, intervention components and delivery meth- 
ods, comparison groups and outcome measures, notes and follow-up questions for 
the authors. Studies were quality assessed using the PRISMA criteria for ran- 
domised controlled trials, Mays et al. [1, 2] for the action research and qualitative 
studies and the Critical Skills Appraisal programme for cohort studies. This was 
also applied to randomised controlled trials and qualitative studies. 

The search identified 72 papers (Fig. 64.1). All 11 mapped to the search terms 
and eligibility criteria. The current systematic reviews were examined to gain 
further knowledge about the subject. Sixty-one papers were excluded due to not 
conforming to eligibility criteria or adding to the evidence. Of the 11 papers left, 
relevant abstracts were identified and the full papers obtained (all of which were 
in English), to quality assure against search criteria. There was considerable het- 
erogeneity of design among the included studies therefore a narrative review of 
the evidence was undertaken. There was significant heterogeneity within stud- 
ies, including clinical topic, numbers, outcomes, as a result a narrative review 
was thought to be best. There were 9 cohort studies, with a moderate level of 
evidence and two RCTs with a good level of evidence. These were from a range 
of countries with minimal loss to follow-up. All participants were identified 
appropriately. 
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64.1 Systematic Review Results 
64.1.1 Pembrolizamab and Radiotherapy in Bladder Cancer 


Tree conducted the PLUMMB trial (Pembrolizumab in Muscle-invasive/Metastatic 
Bladder cancer) (NCT02560636) [3]. This was a phase I study—a combination of 
weekly radiation therapy with pembrolizumab in metastatic or locally advanced 
urothelial cancer of the bladder [3]. Three patients experienced grade 3 urinary tox- 
icities, 2 of which were attributable to therapy [3]. One patient experienced a grade 
4 rectal perforation. In view of these findings, the trial has been paused and the 
protocol will be amended to reduce radiation therapy dose per fraction [3]. 

Sundahl conducted a randomized phase 1 trial combining pembrolizumab with 
either sequential (A) or concomitant (B) stereotactic body radiotherapy (SBRT) in 
metastatic urothelial carcinoma (mUC) [4]. No dose-limiting toxicity occurred. 
Treatment-related adverse events (trAEs; Common Terminology Criteria for 
Adverse Events v4.0) of grade 1-2 occurred in six of nine and all nine patients in 
arms A and B, respectively [4]. One grade 3 trAE occurred in arm B. No grade 4—5 
trAEs occurred [4]. Overall response rates of 0% and 44.4% were noted in arms A 
and B [4]. The trial was not powered to compare efficacy between arms [4]. 


64.1.2 Atezolizumab in Locally Advanced or Metastatic 
Urothelial Carcinoma 


Necchi reviewed the impact of atezolizumab in locally advanced or metastatic bladder 
cancer [5]. Compared with those who discontinued, patients continuing atezolizumab 
beyond progression were more likely to have had a baseline Eastern Cooperative 
Oncology Group performance status of 0 (43.1% versus 31.3%), less likely to have 
had baseline liver metastases (27.0% versus 41.0%), and more likely to have an initial 
response to atezolizumab (responses in 11.7% versus 1.2%) [5]. Five patients (3.6%) 
continuing atezolizumab after progression had subsequent responses compared with 
baseline measurements [5]. Atezolizumab exposure-adjusted adverse event frequen- 
cies were generally similar before and following progression [5]. 


64.1.3 Adjuvant Bestatin Immunotherapy and Radical 
Radiotherapy in Bladder Cancer 


Blomgren examined adjuvant Bestatin immunotherapy after radiotherapy [6]. The 
results have shown that the disease-free survival of the patients taking Bestatin is 
significantly improved compared to the controls (p = 0.04) [6]. The beneficial effect 
of Bestatin seemed to be more marked among men than women [6]. Patients with 
less advanced disease (T1 and T2) benefitted more from Bestatin treatment than 
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those with more advanced tumours (T3 and T4) [6]. The results of this ongoing trial 
thus show that patients with bladder cancer benefit from adjuvant Bestatin treatment 
in terms of disease-free survival [6]. 


64.1.4 Predictors of Response to Immunotherapy 


Raja explored the use of ctDNA to predict survival on durvalumab, an anti-PD-L1 
therapy [7]. This was done in 29 patients with urothelial bladder cancer, respec- 
tively, to correlate ctDNA changes with clinical outcomes [7]. Somatic variants 
were detected in 96% of patients [7]. Changes in VAF preceded radiographic 
responses, and patients with reduction in VAF at 6 weeks had significantly greater 
reduction in tumor volume, with longer progression-free and overall survival [7]. 
Early on-treatment reduction in ctDNA VAF may be a useful predictor of long-term 
benefit from immunotherapy [7]. 


64.1.5 Markers of Response to Immunotherapy 


Tretiakova et al. [8] assessed PD-L1 in relation to primary and metastatic bladder 
cancer [8]. The antibody panel included three FDA-approved clones (22C3 for pem- 
brolizumab, 28.8 for nivolumab, SP142 for atezolizumab), and a commonly used 
clone E1L3N [8]. Expression of PD-L1 in tumour cells by >1 marker was detected 
in 41/142 (28.9%) primary tumours, 13/77 (16.9%) lymph nodes, and 2/16 (12.5%) 
distant metastases [8]. In positive cases, high PD-L1 expression (>50% cells) was 
detected in 34.1% primary and 46.7% metastases [8]. Concordant PD-L1 expres- 
sion status was present in 71/79 (89.9%) cases of matched primary and metastatic 
urothelial carcinomas [8]. 


64.1.6 A Normogram Predicting Survival from Immunotherapy 
in Locally Advanced and Metastatic Bladder Cancer 


Sonpavde developed a nomogram using data from phase 2 trials of historical agents 
to estimate the 12-month overall survival (OS) for patients to which observed sur- 
vival of nonrandomized data sets receiving immunotherapies could be compared 
[9]. Data were available from 340 patients receiving sunitinib, everolimus, docetaxel 
+ vandetanib, docetaxel + placebo, pazopanib, paclitaxel, or docetaxel [9]. 
Calibration and prognostic ability were acceptable (c index = 0.634; 95% confi- 
dence interval [CI], 0.596—0.652) [9]. Observed 12-month survival for patients 
receiving pemetrexed (n = 127, 23.5%; 95% CI, 16.2—31.7) was similar to 
nomogram-predicted survival (19%; 95% CI, 16.5—21.5; p > 0.05), while observed 
results with atezolizumab (n = 403, 39.0%; 95% CI, 34.1-43.9) exceeded predicted 
results (24.6%; 95% CI, 23.4—25.8; p < 0.001) [9]. 
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64.1.7 Infusion of Autologous T Helper Cells in Metastatic 
Bladder Cancer 


Sherif determined if metinel node detection and subsequent expansion of autolo- 
gous T-helper cells with subsequent reinfusion was feasible and safe to perform in 
patients with metastatic UBC [10]. In six patients, it was feasible to administer the 
treatment [10]. Reinfusion of these T cells was performed without any major adverse 
effects. In six other patients, technical failures were encountered [10]. 


64.1.8 Consensus Guidelines on Immunotherapy in Locally 
Advanced and Metastatic Bladder Cancer 


Several immune checkpoint inhibitors have recently been approved for treatment of 
metastatic disease [11]. The approval of immune checkpoint blockade for patients 
with platinum-resistant or -ineligible metastatic bladder cancer has led to consider- 
ations of expanded use for both advanced and, potentially, localized disease [11]. 
These NCCN Guidelines also incorporate immunotherapy into second-line therapy 
for locally advanced or metastatic disease [12]. 

The SIU (Société Internationale d’Urologie)-ICUD (International Consultation 
on Urologic Diseases) working group on systemic therapy for metastatic bladder 
cancer has also highlighted immune checkpoint blockers [13]. This is particularly 
true in platinum-refractory disease, where supportive randomized data exist [13]. 
Five checkpoint blockers have been approved in this setting by the FDA: avelumab, 
atezolizumab, durvalumab, nivolumab, and pembrolizumab. Nivolumab, pembroli- 
zumab, and atezolizumab have been approved in Europe [13]. 
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updates 


The Role of Immune Checkpoint 65 
Inhibitors in Bladder Cancer 


A systematic review relating to bladder cancer epidemiology, risk factors and occu- 
pational hazards was conducted. This was to identify the bladder cancer epidemiol- 
ogy and risk factors in muscle invasive disease. The search strategy aimed to identify 
all references related to bladder cancer AND screening. Search terms used were as 
follows: (Bladder cancer) AND (Immune checkpoint inhibitors). The following 
databases were screened from 1989 to June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMed 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
bladder cancer and screening. Papers were included if published after 1984 and had 
to be in English. Studies that did not conform to this were excluded. Only primary 
research was included (Fig. 65.1). The overall aim was to identify bladder cancer 
risk factors and epidemiology in muscle invasive disease. 

Abstracts were independently screened for eligibility by two reviewers and dis- 
agreements resolved through discussion or third party opinion. Agreement level was 
calculated using Cohen’s Kappa to test the intercoder reliability of this screening 
process. Cohens’ Kappa allows comparison of inter-rater reliability between papers 
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Potentially relevant studies to be 
included in the systematic review 


e Potentially relevant studies Toranalysis/(n=16) 


identified through 
database searching and 
their titles & abstracts 
independently screened by 


e Papers excluded as not 
related to search terms 
(n=0) 


e Studies excluded with 
reasons; either duplicates, 
not conforming to 

eligibility criteria (n=219) 


2 reviewers (n=235) 


Potentially relevant studies 
identified through other sources & 
independently screened by 2 
reviewers (n=0) 


Potentially relevant studies to be 
included in the systematic review 
for analysis (n=16) 


Fig.65.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 


using relative observed agreement. This also takes account of the comparison occur- 
ring by chance. The first reviewer agreed all 16 papers to be included, the second, 
agreed on 16. Cohens kappa was therefore 1.0. 

Data extraction was piloted by the researcher and amended in consultation with 
the research team (author and two academic supervisors). Data collected included 
authors, year and country of publication, study aims, setting, intervention aims, 
number of participants, study design, intervention components and delivery meth- 
ods, comparison groups and outcome measures, notes and follow-up questions for 
the authors. Studies were quality assessed using the PRISMA criteria for ran- 
domised controlled trials, Mays et al. [1, 2] for the action research and qualitative 
studies and the Critical Skills Appraisal programme for cohort studies. This was 
also applied to randomised controlled trials and qualitative studies. 

The search identified 234 papers (Fig. 65.1). All 16 mapped to the search terms 
and eligibility criteria. The current systematic reviews were examined to gain fur- 
ther knowledge about the subject. Two hundred and thirty-five papers were excluded 
due to not conforming to eligibility criteria or adding to the evidence. Of the 16 
papers left, relevant abstracts were identified and the full papers obtained (all of 
which were in English), to quality assure against search criteria. There was consid- 
erable heterogeneity of design among the included studies therefore a narrative 
review of the evidence was undertaken. There was significant heterogeneity within 
studies, including clinical topic, numbers, outcomes, as a result a narrative review 
was thought to be best. There were 14 cohort studies, with a moderate level of evi- 
dence and two RCTs with a good level of evidence. These were from a range of 
countries with minimal loss to follow-up. All participants were identified 
appropriately. 
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65.1 Systematic Review Results 
65.1.1 Pd-L1 Expression in Bladder Cancer 


Massard investigated the safety and efficacy of durvalumab, a human monoclonal 
antibody that binds programmed cell death ligand-1 (PD-L1), and the role of PD-L1 
expression on clinical response in patients with advanced urothelial bladder cancer 
(UBC) [3]. A total of 61 patients (40 PD-L1-positive, 21 PD-L1-negative), 93.4% of 
whom received one or more prior therapies for advanced disease, were treated 
(median duration of follow-up, 4.3 months) [3]. The most common treatment- 
related adverse events (AEs) of any grade were fatigue (13.1%), diarrhea (9.8%), 
and decreased appetite (8.2%) [3]. Grade 3 treatment-related AEs occurred in three 
patients (4.9%); there were no treatment-related grade 4 or 5 AEs [3]. One treatment- 
related AE (acute kidney injury) resulted in treatment discontinuation [3]. The ORR 
was 31.0% (95% CI, 17.6-47.1) in 42 response-evaluable patients, 46.4% (95% CI, 
27.5-66.1) in the PD-L1-positive subgroup, and 0% (95% CI, 0.0—23.2) in the 
PD-L1-negative subgroup [3]. Responses are ongoing in 12 of 13 responding 
patients, with median duration of response not yet reached (range, 4.1+ to 49.3+ 
weeks) [3]. 

Programmed death-ligand | (PD-L1) expression on tumour cells (TC) or tumour- 
infiltrating immune cells (IC) was examined by Schwamborn [4]. Sections from 30 
patients (73.3% cystectomies, 26.7% transurethral resections) were stained by 
PD-L1 immunohistochemistry using VENTANA SP142, VENTANA SP263, 
DAKO 22C3, and DAKO 28-8 and scored for PD-L1 expression on IC (% per 
tumour area) and TC (%). Small, non-significant inter-assay differences were 
observed for IC [4]. For TC, SP142 showed significantly lower staining percentages 
[4]. Pairwise comparisons revealed —0.3% to 1.6% differences in adjusted means 
between assays for IC, and for TC, —10.5% to —7.8% (SP142 versus others) and 
—1.9% to 2.7% (other comparisons) [4]. Inter-reader and inter-assay agreement was 
moderate to high for both IC and TC [4]. Allocation to binary cutoffs (1%, 5%, 
10%) showed substantial to high Kappa agreement scores (0.440-0.923) for IC and 
TC between assays for each reader [4]. This first multicenter study, with five inde- 
pendent readers blinded with respect to the assay used, suggests that all four cur- 
rently clinically relevant assays are analytically similar for evaluation of 
PD-L1-stained IC and three (SP263, 22C3, and 28-8) for PD-L1-stained TC [4]. 

Zavalishina assessed the concordance among three validated, commercially 
available PD-L1 immunohistochemistry assays for patients with urothelial cancer 
[5]. Tumours from 100 urothelial cancer patients were stained with the antibody 
clones 22C3 (Agilent), SP142 (Ventana Medical Systems), and SP263 (Ventana 
Medical Systems), which are used in clinical trials of second-line therapy with 
checkpoint inhibitors [5]. The percentages of PD-L1 staining in the three assays 
without using any cutoff were higher in the IC than in the TC (55% versus 24% for 
22C3, 45% versus 8% for SP142, and 72% versus 27% for SP263, respectively) [5]. 
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The Pearson correlation coefficients for anti-PD-L1 staining in the IC were 0.5, 
0.69, and 0.85 with 22C3/SP142, 22C3/SP263, and SP142/SP263, respectively [5]. 
The Pearson correlation coefficients for PD-L1 staining in the TC were 0.93, 0.99, 
and 0.91 for the same pairs [5]. Among the patients who were negative for PD-L1 
staining by one test, 91—100% were also negative by the other tests [5]. Among the 
patients who were positive by one test, 43—100% were also positive by the other 
tests [5]. 

Tretiakova characterized PD-L1 expression in 235 urothelial carcinomas includ- 
ing 79 matched pairs of primary and metastatic cancers using a panel of four PD-L1 
immunoassays in comparison with RNAscope assay using PD-L1-specific probe 
(CD274) [6]. The antibody panel included three FDA-approved clones (22C3 for 
pembrolizumab, 28.8 for nivolumab, SP142 for atezolizumab), and a commonly 
used clone E1L3N [6]. Expression of PD-L1 in tumour cells by >1 marker was 
detected in 41/142 (28.9%) primary tumours, 13/77 (16.9%) lymph nodes, and 2/16 
(12.5%) distant metastases [6]. In positive cases, high PD-L1 expression (>50% 
cells) was detected in 34.1% primary and 46.7% metastases [6]. Concordant PD-L1 
expression status was present in 71/79 (89.9%) cases of matched primary and meta- 
static urothelial carcinomas [6]. PD-L1 sensitivity ranked from highest to lowest as 
follows: RNAscope, clone 28.8, 22C3, EIL3N, and SP142 [6]. Despite some het- 
erogeneity in staining, the overall results are highly concordant suggesting diagnos- 
tic equivalence of tested assays. 

de Jong compared PD-L1 expression in matched transurethral resections of the 
bladder (TURB), cystectomy specimens and lymph node metastases of urothelial 
cancer [7]. de Jong performed PD-L1 (SP142) immunohistochemistry on whole 
tissue slides of 115 urothelial carcinoma patients who had undergone TURB, fol- 
lowed by radical cystectomy and/or pelvic lymph node dissection [7]. The PD-L1 
assay was positive if PD-L1 expression in immune cells occupied >5% of the 
tumour area [7]. PD-L1 was positive in 15 of 97 (15.5%) TURB, 17 of 98 (17.3%) 
cystectomies and nine of 49 (18.4%) lymph node metastases [7]. Urothelial bladder 
cancer patients showed fair agreement of PD-L1 assay outcome in cystectomies and 
matched TURB or lymph node specimens [7]. PD-L1 expression was discordant 
more often after neoadjuvant therapy [7]. Therefore, immune-checkpoint inhibitor 
studies should take into account specimen type and neoadjuvant therapy in assess- 
ing the predictive value of PD-L1 expression [7]. 

Wang investigated the expression, clinical significance and association of PD-L1 
with tumour-infiltrating lymphocytes (TIL) in resectable urothelial cell carcinoma 
of the bladder (UCB) [8]. Twenty-three percent showed PD-L1 expression in tumour 
cells and 55% in tumour-infiltrating immune cells. CD8* TIL, T-bet* TIL and PD-1* 
TIL were distributed throughout the tumour tissues and were more frequently dis- 
tributed in stromal regions than in intratumoral regions [8]. PD-L1* tumour cells 
and PD-L1* immune cells were positively associated with aggressive clinical fea- 
tures (all p < 0.05). Both PD-L1* tumour cells and PD-L1* immune cells were asso- 
ciated with poorer recurrence-free and overall survival (all p < 0.05) [8]. Multivariate 
analysis showed that PD-L1* immune cells were an independent prognostic factor 
for overall (p = 0.001) and recurrence-free survival (p = 0.024) [8]. Notably, high 
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stromal CD8* TIL and PD-1* TIL density were associated with poorer overall sur- 
vival (p = 0.031 and p = 0.001, respectively) [8]. In the stroma, CD8* TIL density 
has strong positive association with PD-L1* immune cells and PD-1* TIL density 
(all p < 0.0001) [8]. 

Burgess sought to characterize PD-L1 expression in primary UC and paired met- 
astatic lesions to gain insight into the potential discordance of tumour PD-L1 
expression during the metastatic process [9]. High (=5%) PD-L1 expression in pri- 
mary and metastatic biopsies, respectively, was observed in 6.0% and 7.7% of TCs 
and in 14.5% and 11.5% of ICs [9]. IC PD-L1 expression in primary tumours was 
not correlated with IC PD-L1 expression in paired metastatic lesions (p = 0.05, 
p = 0.67) and there was poor agreement in high expression rates between primary 
and metastatic lesions in the IC compartment (x = 0.086) [9]. 

Pichler investigated whether compartmentalization of programmed cell death 
ligand 1 (PD-L1) expression in different locations of RC specimens influences 
recurrence-free survival (RFS) after RC [10]. PD-L1 (>1%) was expressed on 
tumour cells in 33 patients (39.8%) and immune cells in 51 patients (61.4%), 
respectively. PD-L1 positivity on tumour cells was not associated with RFS 
(p = 0.455) [10]. In contrast, PD-L1* expression on immune cells was significantly 
associated with shorter RFS compared with PD-L1~ expression (p = 0.015) [10]. 


65.1.2 Anti-PD-L1 and Radiotherapy 


Levy assessed preliminary safety and efficacy results of the anti-programmed cell 
death ligand-1 (anti-PD-L1) durvalumab in combination with radiotherapy (RT) in 
an expansion cohort of patients included in a phase 1/2 trial [11]. Five patients 
(50%) reported an irradiation-related adverse event (AE) grade (G) | or 2 and one 
patient had two G2 AEs [11]. The most frequently reported AE (3/6) was G2 muco- 
sitis[11]. There was no G3 or more RT-related AEs [11]. All AEs were transient, 
lasted less than 1 week, and were manageable by standard guidelines [11]. There 
was no unexpected AE. On 10/15 in-field (IF) evaluable lesions, the objective 
response (OR) rate was 60% (complete response, 2/10 and partial response, 4/10) 
and 4/10 stable disease (SD) [11]. 


65.1.3 Immune Checkpoint Inhibition in Variant Histology 
in Bladder Cancer 


The introduction of immune checkpoint blockade (ICB) therapy has transformed 
the management of advanced bladder cancer (BC). Reis assessed the potential util- 
ity of ICB in patients with histological variants (UCV) [12]. Reis analyzed PD-L1 
expression in UCV and compared three commonly used and commercially available 
PD-L1 antibodies [12]. Full sections from 84 UCV cases were stained with clones 
SP263, 22C3, and SP142, predictive assays to respond to anti-PD-1/PD-L1 inhibi- 
tors durvalumab, pembrolizumab, and atezolizumab, respectively [12]. PD-L1 was 
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expressed in a significant percentage of UCV cases at different cutoff points (cutoff 
1% TC: 37-54%, cutoff 5% TC: 23-37%), with the highest expression in UC with 
squamous differentiation [12]. This is equal to or higher than those for classic/pure 
UC (4-30%) [12]. 

Davick immunohistochemical staining of PD-L1 in bladder tumours and its rela- 
tionship to tumour histologic type, grade, and overall survival has been incom- 
pletely analysed [13]. Slides from 165 cystectomy specimens were reviewed for 
tumour type, grade of urothelial carcinoma, pathologic stage, and overall survival 
[13]. Squamous cell carcinomas (SCCs) of the bladder demonstrated PD-L1 posi- 
tivity more frequently than urothelial cell carcinomas (UCCs) [13]. High-grade 
UCCs were positive for PD-L1 on tumour cells more frequently than low-grade 
UCCs [13]. There was no difference in survival between PD-LI1-positive and 
PD-L1-negative bladder cancers [13]. 


65.1.4 Ramucirumab and Docetaxel vs. Placebo 
in Bladder Cancer 


Petrylak assessed the efficacy and safety of treatment with docetaxel plus either 
ramucirumab-a human IgG1 VEGFR-2 antagonist-or placebo in this patient popu- 
lation [14]. Five hundred and thirty patients were randomly allocated either ramu- 
cirumab plus docetaxel (n = 263) or placebo plus docetaxel (n = 267) [14]. 
Progression-free survival was prolonged significantly in patients allocated ramu- 
cirumab plus docetaxel versus placebo plus docetaxel (median 4.07 months [95% 
CI 2.96-4.47] vs. 2.76 months [2.60-2.96]; hazard ratio [HR] 0.757, 95% CI 
0.607-0.943; p = 0.0118) [14]. A blinded independent central analysis was con- 
sistent with these results. An objective response was achieved by 53 (24.5%, 95% 
CI 18.8—30.3) of 216 patients allocated ramucirumab and 31 (14.0%, 9.4—18.6) of 
221 assigned placebo [14]. The most frequently reported treatment-emergent 
adverse events, regardless of causality, in either treatment group (any grade) were 
fatigue, alopecia, diarrhoea, decreased appetite, and nausea [14]. These events 
occurred predominantly at grade 1—2 severity [14]. The frequency of grade 3 or 
worse adverse events was similar for patients allocated ramucirumab and placebo 
(156 [60%] of 258 vs. 163 [62%] of 265 had an adverse event), with no unex- 
pected toxic effects [14]. Sixty-three (24%) of 258 patients allocated ramuci- 
rumab and 54 (20%) of 265 assigned placebo had a serious adverse event that was 
judged by the investigator to be related to treatment [14]. Thirty-eight (15%) of 
258 patients allocated ramucirumab and 43 (16%) of 265 assigned placebo died 
on treatment or within 30 days of discontinuation, of which eight (3%) and five 
(2%) deaths were deemed related to treatment by the investigator [14]. Sepsis was 
the most common adverse event leading to death on treatment (four [2%] vs. none 
[0%]) [14]. One fatal event of neutropenic sepsis was reported in a patient allo- 
cated ramucirumab [14]. 
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65.1.5 T-Cell Immunoglobulin Mucin-3 Expression 
in Bladder Cancer 


Yang investigated Tim-3 expression in BUC and analyze correlations with clinico- 
pathologic outcomes and postoperative survival [15]. Tim-3 protein was over- 
expressed in bladder cancer cells, tumour infiltrating lymphocytes and endothelial 
cells from patients with BUC [15]. The expression levels of Tim-3 were signifi- 
cantly associated with advanced pathological grade and T stage [15]. Multivariate 
analysis showed that Tim-3 expression, as well as PD-1 expression was both inde- 
pendent predictors of disease-free survival and overall survival in patients with 
BUC [15]. 


65.1.6 Inhibition of Gda/DNMT and Immune-Mediated Bladder 
Cancer Regression 


Segovia examined immune checkpoint inhibitors have shown remarkable efficacy 
but only in a limited fraction of bladder cancer patients [16]. Segovia demonstrated 
high G9a (EHMT2) expression is associated with poor clinical outcome in bladder 
cancer and that targeting G9a/DNMT methyltransferase activity with a novel inhibi- 
tor (CM-272) induces apoptosis and immunogenic cell death [16]. Segovia demon- 
strate that CM-272 + cisplatin treatment results in statistically significant regression 
of established tumours and metastases [16]. The antitumor effect is significantly 
improved when CM-272 is combined with anti-programmed cell death ligand 1, 
even in the absence of cisplatin [16]. Increased G9a expression was associated with 
resistance to programmed cell death protein | inhibition in a cohort of patients with 
bladder cancer [16]. 


65.1.7 Inhibition of PI3K Pathway Increases Immune Infiltrate 
in Muscle-Invasive Bladder Cancer 


Borcoman found that urothelial bladder cancer from human samples bearing 
PIK3CA gene mutations was significantly associated with lower expression of a 
defined immune gene signature, compared to unmutated ones [17]. Borcoman 
identified a reduced 10-gene immune gene signature that discriminates muscle- 
invasive bladder cancer (MIBC) samples according to immune infiltration and 
PIK3CA mutation [17]. Borcoman observed that BKM120, a pan-PI3K inhibitor, 
significantly inhibited the growth of a human bladder cancer cell line bearing a 
PIK3CA mutation, associated to increased immune cell infiltration (hCD45+) [17]. 
This provides a relevant rationale for combination strategies of PI3K inhibitors 
with immune checkpoint inhibitors to overcome resistance to immune checkpoint 
inhibitors [17]. 
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65.1.8 Neoantigen-Reactive Tumour-Infiltrating Lymphocytes 
in Bladder Cancer 


Leko examined immune checkpoint inhibitors induce tumour regressions by reacti- 
vating a population of endogenous tumour-infiltrating lymphocytes (TILs) that rec- 
ognize cancer neoantigens [18]. Leko found that CD4* TILs from one patient 
recognized mutated C-terminal binding protein 1 in an MHC class II-restricted 
manner [18]. This finding suggests that neoantigen-reactive TILs reside in bladder 
cancer, which may help explain the effectiveness of immune checkpoint blockade in 
this disease and also provides a rationale for the future use of adoptive T cell therapy 
targeting neoantigens in bladder cancer [18]. 


65.1.9 Response Rate to Chemotherapy after Immune 
Checkpoint Inhibition in Metastatic Urothelial Cancer 


Immune checkpoint inhibitors (ICIs) are active in metastatic urothelial carcinoma 
(MUC) [19]. Szabados investigated the activity of chemotherapy (CT) after pro- 
gression on ICIs. Two cohorts of sequential patients with MUC were described 
(n = 28) [19]. Cohort A received first-line ICIs followed by CT after progression 
[19]. Cohort B received CT after failure of first-line platinum-based CT followed by 
ICIs. Best RR for cohort A was 64% [19]. Two patients experienced clinical pro- 
gression and died before the first radiographic assessment [19]. RR for cohort B was 
21%, which was significantly lower than that for cohort A [19]. Progression of dis- 
ease occurred in 43% of cohort B patients by the end of CT [19]. These data suggest 
a lack of cross resistance between CT and ICIs in MUC [19]. 
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A 


Check for 
updates 


The Role of Chemotherapy in Locally 66 
Advanced and Metastatic Bladder 
Cancer 


A systematic review relating locally advanced and metastatic bladder and immuno- 
therapy was conducted. This was to identify the bladder cancer, immunotherapy 
outcomes in locally advanced and metastatic disease. The search strategy aimed to 
identify all references related to bladder cancer, ureteric strictures AND urinary 
diversion. Search terms used were as follows: (Bladder cancer) AND (Chemotherapy) 
AND (locally advanced) OR (metastatic). The following databases were screened 
from 1989 to June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMed 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
bladder cancer and screening. Papers were included if published after 1984 and had 
to be in English. Studies that did not conform to this were excluded. Only primary 
research was included (Fig. 66.1). The overall aim was to identify bladder cancer 
risk factors and epidemiology in muscle invasive disease. 

Abstracts were independently screened for eligibility by two reviewers and dis- 
agreements resolved through discussion or third party opinion. Agreement level was 
calculated using Cohen’s Kappa to test the intercoder reliability of this screening 
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Fig.66.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 


process. Cohens’ Kappa allows comparison of inter-rater reliability between papers 
using relative observed agreement. This also takes account of the comparison occur- 
ring by chance. The first reviewer agreed all 11 papers to be included, the second, 
agreed on 11. Cohens kappa was therefore 1.0. 

Data extraction was piloted by the researcher and amended in consultation with 
the research team (author and two academic supervisors). Data collected included 
authors, year and country of publication, study aims, setting, intervention aims, 
number of participants, study design, intervention components and delivery meth- 
ods, comparison groups and outcome measures, notes and follow-up questions for 
the authors. Studies were quality assessed using the PRISMA criteria for ran- 
domised controlled trials, Mays et al. [1, 2] for the action research and qualitative 
studies and the Critical Skills Appraisal programme for cohort studies. This was 
also applied to randomised controlled trials and qualitative studies. 

The search identified 72 papers (Fig. 66.1). All 11 mapped to the search terms 
and eligibility criteria. The current systematic reviews were examined to gain 
further knowledge about the subject. Sixty-one papers were excluded due to not 
conforming to eligibility criteria or adding to the evidence. Of the 11 papers left, 
relevant abstracts were identified and the full papers obtained (all of which were 
in English), to quality assure against search criteria. There was considerable het- 
erogeneity of design among the included studies therefore a narrative review of 
the evidence was undertaken. There was significant heterogeneity within stud- 
ies, including clinical topic, numbers, outcomes, as a result a narrative review 
was thought to be best. There were 9 cohort studies, with a moderate level of 
evidence and two RCTs with a good level of evidence. These were from a range 
of countries with minimal loss to follow-up. All participants were identified 
appropriately. 
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66.1 Systematic Review Results 


66.1.1 Cis-Diamminedichloroplatinum in Locally Advanced 
and Metastatic Bladder Cancer 


Sixteen patients with locally advanced or metastatic bladder cancer were treated 
with cis-diamminedichloroplatinum (cis-DDP) alone or in combination with other 
drugs [3]. Seven patients (44%) had a partial response, 2 a minor response and 4 
remained unchanged [3]. Of the 6 patients treated with arterial infusion, 3 achieved 
a partial response while only 2 of the 8 patients administered intravenously showed 
a partial response [3]. Eight patients with deeply invasive bladder cancer were 
treated with cis-DDP alone or in combination with other drugs following radical 
cystectomy [3]. Cis-DDP was administered every week for 3 courses and every 
month for 12 courses at a dose of 50 mg and cis-DDP, adriamycin and 5-FU (CAF) 
were administered at 3 weeks interval for 3 courses and every month for 12 courses 
[3]. One patient had a recurrence 5 months postoperatively [3]. 


66.1.2 Gemcitabine in Locally Advanced and Metastatic 
Bladder Cancer 


Moore evaluated the efficacy and toxicity of gemcitabine (2’,2’-difluorodeoxycyti- 
dine) in previously untreated patients with advanced transitional cell carcinoma [4]. 
There were three complete responses and six partial responses seen in 37 assessable 
patients, for an overall response rate of nine of 37 (24.3%; 95% confidence interval, 
12-41) [4]. Four patients remain in remission at 14, 23, 24, and 31 months [4]. The 
median survival was 8 months with 17% of patients alive at 2 years [4]. Treatment 
generally was well-tolerated with three patients having >grade 3 nonhematologic 
toxicity, five having grade 3 neutropenia, two having grade 3 thrombocytopenia, 
and two episodes of febrile neutropenia [4]. Most patients were able to receive the 
drug as scheduled with the primary reason for dose reduction or dose delay being 
neutropenia [4]. 


66.1.3 Gemcitabine and Cisplatin in Locally Advanced 
and Metastatic Bladder Cancer 


De Santis performed a retrospective analysis of patients with stage IV TCC, treated 
with GC by a standard 4-week or by an alternative 3-week schedule [5]. A total of 
212 patients received GC (3-week; n = 151, 4-week; n = 61) [5]. There was no sta- 
tistical difference in overall survival between the two schedules (hazard ratio 1.15, 
95% CI 0.83-1.59), p = 0.40) [5]. Five-year survival rates were 14.9% and 11.8% 
for the 3- and 4-week schedule, respectively (p = 0.94) [5]. Response rates were 
59.7% and 55.6%, respectively (p = 0.61) [5]. Toxicity was less pronounced in the 
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3-week schedule with regards to neutropenia, thrombocytopenia, and transfusion 
rates [5]. Hematologic toxicity at day 15 in the 4-week schedule was common, lead- 
ing to dose omissions in 47% of cycles [5]. Dose intensity for gemcitabine was 
accordingly lower in the 4 week-schedule [5]. The higher dose intensity of cisplatin 
in the 3-week schedule, did not lead to increased renal toxicity [5]. In 13 patients 
with impaired renal function, cisplatin was split into 2 days, which was feasible and 
efficient [5]. 


66.1.4 Neoadjuvant Gemcitabine and Cisplatin in Locally 
Advanced and Metastatic Bladder Cancer 


Niederstiss-Beke reported on the efficacy and safety of neoadjuvant GC in patients 
with locally advanced urothelial cancer [6]. Pathologic complete response (pCR) 
was achieved in 22.5% and near pCR was seen in 33.7% of the patients [6]. The 
1-year PFS rate was 79.5% among those patients achieving <pT2 versus 100% 
among those patients achieving pCR or near pCR (p = 0.041) [6]. Five-year OS was 
61.8% (95% CI 67.6 to NA) [6]. GC was well tolerated. Grade 3/4 toxicities 
occurred in 38% of the patients [6]. There was no grade 3/4 renal toxicity, febrile 
neutropenia, or death [6]. 


66.1.5 Gemcitabine and Cisplatin vs. Carboplatin 
and Gemcitabine in Locally Advanced and Metastatic 
Bladder Cancer 


Dogoiotti conducted a phase 2 randomized study and assessed the efficacy of 
gemcitabine-cisplatin (GP) and gemcitabine-carboplatin (GC) [7]. No differences 
between arms were noted in the overall toxicity profiles and any parameter of toxic- 
ity [7]. The most frequent grade 3—4 hematologic toxicity was neutropenia in 34.6% 
of patients for GP and 45.4% for GC [7]. The most frequent grade 3—4 nonhemato- 
logic toxicity was nausea and vomiting (GP: 9.1%; GC: 3.6%) [7]. Grade 1-2 neph- 
rotoxicity occurred in 14 GP-treated patients (26.0%) and 9 GC-y patients (16.3%) 
[7]. Per an intent-to-treat analysis, overall response, evaluated on 80 patients, was 
49.1% for GP (CR: 14.5%; PR: 34.5%) and 40.0% for GC (CR: 1.8%; PR: 38.2%) [7]. 


66.1.6 Paclitaxel, Cisplatin and Gemcitabine vs. Gemcitabine 
and Cisplatin 


The combination of gemcitabine plus cisplatin (GC) is a standard regimen in 
patients with locally advanced or metastatic urothelial cancer [8]. A phase I/II 
study suggested that a three-drug regimen that included paclitaxel had greater 
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antitumor activity and might improve survival [8]. From 2001 to 2004, 626 
patients were randomly assigned; 312 patients were assigned to PCG, and 314 
patients were assigned to GC [8]. OS in the subgroup of all eligible patients was 
significantly longer on PCG (3.2 months; HR, 0.82; p = 0.03), as was the case in 
patients with bladder primary tumors. PFS was not significantly longer on PCG 
(HR, 0.87; p = 0.11) [8]. Overall response rate was 55.5% on PCG and 43.6% on 
GC (p = 0.0031) [8]. Both treatments were well tolerated, with more thrombocy- 
topenia and bleeding on GC than PCG (11.4% vs. 6.8%, respectively; p = 0.05) 
and more febrile neutropenia on PCG than GC (13.2% vs. 4.3%, respectively; 
p < 0.001) [8]. 


66.1.7 Gemcitabine and Irinotecan in Locally Advanced 
and Metastatic Bladder Cancer 


Chaudhary evaluated the safety and efficacy of gemcitabine and irinotecan 
(Irinogem) in patients with metastatic bladder cancer [9]. Among the 13 patients 
evaluable for efficacy, objective radiographic response was documented in 8 patients 
(2 complete and 6 partial responses), 4 had stable disease, and | progressed on 
therapy [9]. Median progression-free survival was 8.78 months (95% confidence 
interval, 5.98-15.38) and median overall survival was 13.51 months (95% confi- 
dence interval, 8.02—21.93) [9]. Toxicity evaluated in all 16 patients was modest: 2 
episodes of febrile neutropenia, grades 3—4 neutropenia in 4 patients, grades 3—4 
diarrhea in 2 patients, grades 3—4 fatigue in 1 patient, grades 3-4 nausea/vomiting 
in 2 patients, grades 3—4 neurological toxicity in | patient, and no grades 3—4 throm- 
bocytopenia [9]. 


66.1.8 Carboplatin Based Chemotherapy for Locally Advanced 
and Metastatic Bladder Cancer 


Waxman examined responses among 72 urothelial cancer patients referred for 
treatment with MVMJ (methotrexate/vinblastine/mitoxantrone/carboplatin) che- 
motherapy [10]. Sixty-four evaluable patients, 37 with locally advanced and 27 
with metastatic urothelial cancer, were treated [10]. Twenty-nine (45%) of the 64 
patients had a complete or partial response, 15 (23%) had stable disease, and 13 
(20%) had disease progression [10]. Twelve patients (32%) with locally advanced 
disease had a complete response to treatment; their median survival has not been 
reached and ranges up to 1131+ days [10]. Five patients (18%) with metastatic 
cancer had a complete response to treatment and their median survival was 
497 days (range, 184 to 637+) [10]. There were seven deaths within the first treat- 
ment month [10]. 
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66.1.9 Gemcitabine vs. Oxaliplatin for Locally Advanced 
and Metastatic Bladder Cancer 


Up to 50% of patients with bladder cancer cannot be treated with cisplatin because 
they are considered unfit with poor renal function [11]. Gemcitabine and oxaliplatin 
are active, non-nephrotoxic therapies with non-overlapping toxicity profiles that 
provide an alternative therapy for this group of patients [11]. Forty-six patients were 
assessable for response and toxicity [11]. A total of 187 cycles were given with a 
median of 5 (range 1-6). Haematological toxicity was mild with grade 3—4 peripher- 
ical neuropathy occurring in 4% of patients [11]. Overall response rate was 48% (3 
complete response, 19 partial response, 7 stable disease and 17 progressive disease). 
Median time to disease progression was 5 months [11]. 

Carles, proved the feasibility of a gemcitabine and low-dose cisplatin regimen, 
delivered every 2 weeks in patients with impaired renal function [11]. Mean creati- 
nine clearance was 47.8 ml/min (range: 37-59 ml/min) [11]. Four patients had pre- 
viously received chemotherapy with gemcitabine and/or platinum [11]. Median 
number of cycles per patient was 5 (1-13). No patient developed renal toxicity or 
worsening of renal function [11]. Main toxicities were (grade 3/4): Anaemia 2/1; 
leucopenia: 1/2; trombopenia 1/1 [11]. There was one toxic death related to meta- 
bolic acidosis, secondary to vomiting [11]. Among 16 patients evaluable for 
response, we observed one complete response, 7 partial responses (ORR: 53.3%; IC 
95%: 28.1-78.5%), 6 stabilizations (37.5%) and 2 progressions (12.5%) [11]. 


66.1.10 Paclitaxel in Locally Advanced and Metastatic 
Bladder Cancer 


Fourteen patients with previously treated, locally advanced/metastatic transitional 
cell carcinoma (TCC) of the bladder or ureter received paclitaxel at a dose of 
200 mg/m? administered as a 3-h infusion every 21 days [12]. The activity of pacli- 
taxel in this group of patients was modest [12]. The response rates were one partial 
response (PR) (7%) and three stable disease (SD) [12]. There were two early 
deaths [12]. 


66.1.11 Neoadjuvant Cisplatin, Methotrexate and Vinblastine 
in Locally Advanced and Metastatic Bladder Cancer 


The International Collaboration of Trialists presents the long-term results of the 
international multicenter randomized trial that investigated the use of neoadjuvant 
cisplatin, methotrexate, and vinblastine (CMV) chemotherapy in patients with 
muscle-invasive urothelial cancer of the bladder treated by cystectomy and/or radio- 
therapy [13]. Nine hundred seventy-six patients were recruited between 1989 and 
1995, and median follow-up is now 8.0 years. This was a randomized phase III trial 
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of either no neoadjuvant chemotherapy or three cycles of CMV [13]. The previously 
reported possible survival advantage of CMV is now statistically significant at the 
5% level [13]. Results show a statistically significant 16% reduction in the risk of 
death (hazard ratio, 0.84; 95% CI, 0.72-0.99; p = 0.037, corresponding to an 
increase in 10-year survival from 30% to 36%) after CMV [13]. 


66.1.12 Larotaxel and Cisplain vs. Gemcitabine and Cisplatin 
for Locally Advanced or Metastatic Bladder Cancer 


Sternberg presents a randomized phase III trial evaluated larotaxel/cisplatin versus 
gemcitabine/cisplatin as first-line treatment for locally advanced (T4b) or metastatic 
urothelial tract or bladder cancer [14]. The trial was prematurely closed following 
the sponsor’s decision to stop clinical development of larotaxel (n = 337 random- 
ized) [14]. The larotaxel dose was reduced to 40 mg/m? and cisplatin to 60 mg/m? 
following a data monitoring committee safety review of the first 97 patients [14]. At 
the time of analysis, the median OS was 13.7 months [95% confidence interval (CI) 
11.2-17.1] with larotaxel/cisplatin and 14.3 months (95% CI 10.5 to not reached) 
with gemcitabine/cisplatin [hazard ratio (HR) 1.21; 95% CI 0.83-1.76; p = 0.33] 
[14]. The median progression-free survival (PFS) was 5.6 months (95% CI 4.1-6.2) 
with larotaxel/cisplatin and 7.6 months (95% CI 6.6-9.1) with gemcitabine/cispla- 
tin (HR 1.67; 95% CI 1.24-2.25). More myelosuppression was observed with gem- 
citabine/cisplatin [14]. 


66.1.13 Mocetinostat in Locally Advanced and Metastatic 
Bladder Cancer 


Grivas evaluated mocetinostat (a class I/IV histone deacetylase inhibitor) in patients 
with urothelial carcinoma harbouring inactivating mutations or deletions in CREB 
binding protein [CREBBP] and/or E1A binding protein p300 [EP300] histone acet- 
yltransferase genes in a single-arm, open-label phase 2 study [15]. Genomic testing 
was feasible in 155 of 175 patients (89%) [15]. Qualifying tumour mutations were 
CREBBP (15%), EP300 (8%), and both CREBBP and EP300 (1%) [15]. A total of 
17 patients were enrolled into stage | (the intent-to-treat population); no patients 
were enrolled in subsequent stages [15]. One partial response was observed (11% [1 
of 9 patients; the population that was evaluable for efficacy comprised 9 of the 15 
planned patients]); activity was deemed insufficient to progress to stage 2 (null 
hypothesis: objective response rate of <15%) [15]. All patients experienced >1 
adverse event, most commonly nausea (13 of 17 patients; 77%) and fatigue (12 of 17 
patients; 71%) [15]. The median duration of treatment was 46 days; treatment inter- 
ruptions (14 of 17 patients; 82%) and dose reductions (5 of 17 patients; 29%) were 
common [15]. Mocetinostat exposure was lower than anticipated (dose-normalized 
maximum serum concentration [Cmax] after TIW dosing of 0.2 ng/ml/mg) [15]. 


452 66 The Role of Chemotherapy in Locally Advanced and Metastatic Bladder Cancer 


66.1.14 Gemcitabine and Cisplatin vs. Methotrexate, Vinblastine, 
Doxorubicin and Cisplatin for Locally Advanced 
and Muscle Invasive Bladder Cancer 


Gemcitabine plus cisplatin (GC) and methotrexate, vinblastine, doxorubicin, and 
cisplatin (MVAC) were compared in locally advanced or metastatic transitional-cell 
carcinoma (TCC) of the urothelium [16]. Overall survival was similar on both arms 
(hazards ratio [HR], 1.04; 95% confidence interval [CI], 0.82-1.32; p = 0.75), as 
were time to progressive disease (HR, 1.05; 95% CI, 0.85-1.30), time to treatment 
failure (HR, 0.89; 95% CI 0.72-1.10), and response rate (GC, 49%; MVAC, 46%) 
[16]. More GC patients completed six cycles of therapy, with fewer dose adjust- 
ments [16]. The toxic death rate was 1% on the GC arm and 3% on the MVAC arm 
[16]. More GC than MVAC patients had grade 3/4 anaemia (27% vs. 18%, respec- 
tively), and thrombocytopenia (57% vs. 21%, respectively) [16]. On both arms, the 
RBC transfusion rate was 13 of 100 cycles and grade 3/4 haemorrhage or haematu- 
ria was 2%; the platelet transfusion rate was four patients per 100 cycles and two 
patients per 100 cycles on GC and MVAC, respectively [16]. More MVAC patients, 
compared with GC patients, had grade 3/4 neutropenia (82% vs. 71%, respectively), 
neutropenic fever (14% vs. 2%, respectively), neutropenic sepsis (12% vs. 1%, 
respectively), and grade 3/4 mucositis (22% vs. 1%, respectively) and alopecia 
(55% vs. 11%, respectively) [16]. Quality of life was maintained during treatment 
on both arms; however, more patients on GC fared better regarding weight, perfor- 
mance status, and fatigue [16]. 

Adamo evaluated outcomes in a 21-day schedule with GMC and CDDP in 
patients with advanced/metastatic bladder cancer [17]. Twenty-five patients were 
valuable for toxic effects, length of survival and tumour response [17]. The overall 
remission rate (complete response + partial response) was 48% (95% CI 
28.4-67.6%) [17]. The median duration of survival for all patients was 13.2 months 
(range 2—68+), with 1-year and 23-month survival rates of 60% and 20%, respec- 
tively [17]. There was no grade 4 toxicity or treatment-related death. Grade 3 
anaemia was observed in 4 patients (16%) and grade 3 thrombocytopenia occurred 
in 6 patients (24%) [17]. No grade 3—4 nausea/vomiting or neutropenia was 
observed [17]. 

von der Maase compared long-term survival in patients with locally advanced or 
metastatic transitional cell carcinoma (TCC) of the urothelium treated with gem- 
citabine/cisplatin (GC) or methotrexate/vinblastine/doxorubicin/cisplatin (MVAC) 
[18]. Overall survival was similar in both arms (hazard ratio [HR], 1.09; 95% CI, 
0.88-1.34; p = 0.66) with a median survival of 14.0 months for GC and 15.2 months 
for MVAC [18]. The 5-year overall survival rates were 13.0% and 15.3%, respec- 
tively (p = 0.53) [18]. The median progression-free survival was 7.7 months for GC 
and 8.3 months for MVAC, with an HR of 1.09 [18]. The 5-year progression-free 
survival rates were 9.8% and 11.3%, respectively (p = 0.63) [18]. Significant prog- 
nostic factors favoring overall survival included performance score (>70), TNM 
staging (MO vs. M1), low/normal alkaline phosphatase level, number of disease 
sites (<3), and the absence of visceral metastases [18]. By adjusting for these 
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prognostic factors, the HR was 0.99 for overall survival and 1.01 for progression- 
free survival [18]. The 5-year overall survival rates for patients with and without 
visceral metastases were 6.8% and 20.9%, respectively [18]. 

Milowsky compare long-term survival in patients with locally advanced or meta- 
static transitional cell carcinoma (TCC) of the urothelium treated with gemcitabine/ 
cisplatin (GC) or methotrexate/vinblastine/doxorubicin/cisplatin (MVAC) [19]. 
Overall survival was similar in both arms (hazard ratio [HR], 1.09; 95% CI, 
0.88-1.34; p = 0.66) with a median survival of 14.0 months for GC and 15.2 months 
for MVAC [19]. The 5-year overall survival rates were 13.0% and 15.3%, respec- 
tively (p = 0.53) [19]. The median progression-free survival was 7.7 months for GC 
and 8.3 months for MVAC, with an HR of 1.09 [19]. The 5-year progression-free 
survival rates were 9.8% and 11.3%, respectively (p = 0.63) [19]. Significant prog- 
nostic factors favoring overall survival included performance score (>70), TNM 
staging (MO vs. M1), low/normal alkaline phosphatase level, number of disease 
sites (<3), and the absence of visceral metastases [19]. By adjusting for these prog- 
nostic factors, the HR was 0.99 for overall survival and 1.01 for progression-free 
survival [19]. The 5-year overall survival rates for patients with and without visceral 
metastases were 6.8% and 20.9%, respectively [19]. 

A randomised phase III trial of MVAC (methotrexate, vincristine, doxorubicin, 
cisplatin) vs. gemcitabine and cisplatin (GC) [20]. A total of 19 patients had glo- 
merular filtration rate <60 ml/min and 19 patients had metastatic disease [20]. 
Overall response rate was 65.5% on an intention-to-treat analysis (75% [21/28] for 
assessable patients), with four complete responses (12.5%) and 17 partial responses 
(53%) [20]. After the median follow-up of 17.2 months (range 13.1-32.4 months), 
12 patients remain alive [20]. The overall median survival was 16 months (range 
10.1—26.6 months). G plus C every 3 weeks is active and well tolerated in an outpa- 
tient setting, even in patients receiving prior platinum-based regimens and with poor 
renal reserve [20]. 


66.1.15 Gemcitabine, Cisplatin and Sorafenib vs. Chemotherapy 
Alone in Locally Advanced and Metastatic 
Bladder Cancer 


Krege evaluate the efficacy and safety of gemcitabine and cisplatin in combination 
with sorafenib, a tyrosine-kinase inhibitor, compared with chemotherapy alone as 
first-line treatment in advanced urothelial cancer [21]. The final analysis included 
40 patients in the sorafenib and 49 patients in the placebo arm [21]. There were no 
significant differences between the two arms concerning ORR (sorafenib: complete 
response [CR] 12.5%, partial response [PR] 40%; placebo: CR 12%, PR 35%), 
median PFS (sorafenib: 6.3 months, placebo: 6.1 months) or OS (sorafenib: 
11.3 months, placebo: 10.6 months) [21]. Toxicity was moderately higher in the 
sorafenib arm. Diarrrhoea occurred significantly more often in the sorafenib arm 
and hand-foot syndrome occurred only in the sorafenib arm [21]. The study was 
closed prematurely because of slow recruitment [21]. 
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66.1.16 Adjuvant Gemcitabine and Cisplatin in Locally Advanced 
Bladder Cancer 


Despite gemcitabine/cisplatin being widely used in metastatic bladder cancer, its 
role and tolerability in the adjuvant setting, in which renal insufficiency is common, 
is unclear [22]. Thirty-five patients (90%) completed 4 cycles of chemotherapy 
[22]. Eleven patients (28%) experienced grade 4 hematologic toxicity, and 14 
patients (36%) experienced grade 3 nonhematologic toxicity. The median increase 
in creatinine was 0.3 mg/dl [22]. Thirteen patients (33%) had recurrent disease, 1 
patient at 6 years after completion of therapy [22]. Twelve patients (31%) died, 
including 11 (28%) with recurrent disease [22]. 


66.1.17 Gemcitabine and Cisplatin in Renal Dysfunction 
for Locally Advanced and Metastatic Bladder Cancer 


Morales-Barrera et al. [23] evaluated the safety and efficacy of gemcitabine and a 
split dose administration of cisplatin in renal dysfunction [23]. Thirty-eight patients 
were treated. Median creatinine clearance was 49 ml/min [23]. There were 15 par- 
tial responses (39%) and 12 patients had stable disease (31%) [23]. Grade 3—4 hae- 
matological toxicities were: neutropenia 9%, anaemia 6% and thrombocytopenia 
16% [23]. No patient developed renal toxicity [23]. 


66.1.18 Paclitaxel and Gemcitabine in Locally Advanced 
and Metastatic Bladder Cancer 


Fechner evaluated of gemcitabine (Gem) and paclitaxel in transitional cell carci- 
noma (TCC) [24]. The overall objective response (OR) was 44% (12 of 27) with 
eight complete remissions (CRs) and four partial remissions [24]. WHO grade III 
toxicities were seen in schedule A/B as follows: anaemia 3 (23%)/2 (16%) patients, 
leucopenia 5 (38%)/2 (16%), thrombocytopenia 0/2 (16%) and alopecia 10 (76%)/4 
(32%) [24]. The combination of Gem and Pac is an effective second-line regimen in 
patients with mainly poor prognosis due to PD after cisplatin-based chemotherapy 
[24]. Except for three SAEs (uncertainly therapy related), both regimens were toler- 
ated well [24]. 


66.1.19 Paclitaxel, Gemcitabine and Cisplatin in Locally 
Advanced and Metastatic Bladder Cancer 


Ecke evaluated the efficacy of combination chemotherapy with gemcitabine, pacli- 
taxel, and cisplatin in patients with advanced urothelial carcinoma [25]. Forty-eight 
patients (81%) achieved objective responses to treatment (56% complete responses) 
[25]. The median survival was 22 months, and the 1-year and 2-year survival rates 
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were 68% and 39%, respectively. After a median follow-up of 17.5 months, 29 
patients remained alive and 25 were free of disease progression [25]. The median 
progression-free survival for the entire group was 10 months [25]. The median sur- 
vival time for patients with an Eastern Cooperative Oncology Group (ECOG) status 
of 0, 1, and 2 was 37.5, 17, and 12 months, respectively [25]. Grade 3-4 neutropenia 
occurred in 39% of the patients [25]. The combination of gemcitabine, paclitaxel, 
and cisplatin is a highly effective and tolerable regimen for patients with advanced 
urothelial carcinoma [25]. 

Sternberg assessed gemcitabine and paclitaxel was adapted for patients with 
advanced transitional cell carcinoma (TCC) who had received prior cisplatin-based 
chemotherapy [26]. Response was observed in 24 patients (60%; 95% confidence 
interval [CI], 45-75%) [26]. Eleven (28%) achieved complete response, and 13 
(33%) obtained partial response [26]. Twenty of 25 patients (80%; 95% CI, 64-96%) 
who had been previously treated in the neoadjuvant or adjuvant setting responded 
versus 4 of 15 (27%; 95% CI, 549%) in patients who received prior methotrexate, 
vinblastine, doxorubicin, cisplatin (M-VAC) for metastatic disease [26]. The median 
duration of survival for patients given gemcitabine and paclitaxel after failing neo- 
adjuvant or adjuvant M-VAC was 12 months (range, 2—43+), as compared with only 
8 months (range, 2—28) for patients who had been treated after failure of prior ther- 
apy for metastatic disease [26]. Thirteen patients (32%) developed World Health 
Organization Grade 3—4 neutropenia, with febrile neutropenia in 3 (7%) patients 
[26]. Granulocyte colony-stimulating factor was given to 10 (24%) patients [26]. 
There was no Grade 3—4 anemia or thrombocytopenia [26]. 


66.1.20 Paclitaxel, Gemcitabine and Carboplatin in Locally 
Advanced and Metastatic Bladder Cancer 


Hainsworth evaluated the efficacy and toxicity of combination chemotherapy with 
paclitaxel, carboplatin, and gemcitabine in patients with advanced urothelial carci- 
noma [27]. Twenty-six patients (43%) had achieved objective responses to treat- 
ment (12% complete responses) [27]. The median actuarial survival was 11 months, 
and the actuarial 1-year and 2-year survival rates were 46% and 27%, respectively 
[27]. Myelosuppression was the most frequent toxicity, and Grade 3—4 neutropenia 
(using the National Cancer Institute Common Toxicity Criteria [version 2.0]) 
occurred in 72% of patients (46% of courses) [27]. Ten patients were hospitalized 
for the treatment of neutropenia and fever, and 1 patient died of treatment-related 
causes. Nonhematologic toxicities were relatively uncommon [27]. 


66.1.21 Paclitaxel in Platin Refractory Locally Advanced 
and Metastatic Bladder Cancer 


Ko assessed efficacy and tolerability of nanoparticle albumin-bound (nab) pacli- 
taxel in platinum-refractory urothelial cancer [28]. Patients received a median of six 
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cycles (range 1-15) [28]. Forty-seven patients were evaluable; one (2.1%) had a CR 
and 12 (25.5%) had PRs, resulting in an overall response of 27.7% (95% CI 
17.3-44.4) [28]. The most frequently recorded adverse events of any grade were 
fatigue (38 of 48; 79%), pain (37 of 48; 77%), alopecia (34 of 48; 71%), and neu- 
ropathy (30 of 48; 77%) [28]. The most frequently recorded adverse events of grade 
3 or higher were pain (11 of 48; 23%), fatigue (5 of 48; 23%), hypertension (3 of 48; 
6%), neuropathy (3 of 48, 6%), and joint stiffness or pain (2 of 48; 4%) [28]. 


66.1.22 Docetaxel in Locally Advanced and Metastatic 
Bladder Cancer 


Two patients who achieved CR status remain free of disease at 4 and 3 years respec- 
tively [29]. Grade 3—4 granulocytopenia occurred in 27 patients, resulting in five 
episodes of febrile neutropenia [29]. There was one toxic death in a patient with 
grade 4 granulocytopenia who developed acute abdomen [29]. Grade 3—4 thrombo- 
cytopenia was rare (one patient) [29]. Other grade 3—4 toxicities observed were 
anaemia (three patients), vomiting (five patients), diarrhoea (four patients), periph- 
eral neuropathy (two patients) and non-neutropenic infections (seven patients) [29]. 


66.1.23 Docetaxel and Gemcitabine in Locally Advanced 
and Metastatic Bladder Cancer 


Ardavanis investigate the toxicity and efficacy of the combination of gemcitabine 
and docetaxel in untreated advanced urothelial carcinoma [30]. Toxicity was pri- 
marily haematologic, and the most frequent grade 3—4 toxicities were anaemia 11 
(6.7%), thrombocytopenia 8 (4.9%), and neutropenia 45 (27.6%), with 10 (6.1%) 
episodes of febrile neutropenia [30]. No toxic deaths occurred. A number of patients 
had some cardiovascular morbidity (38.7%) [30]. Non-haematological toxicities 
except alopecia (29 patients) were mild [30]. Overall response rate was 51.6%, 
including four complete responses (12.9%) and 12 partial responses (38.7%), while 
a further five patients had disease stabilisation (s.d. 16.1%) [30]. The median time 
to progression was 8 months (95% CI 5.1—9.2 months) and the median overall sur- 
vival was 15 months (95% CI 11.2-18.5 months), with 1-year survival rate of 
60% [30]. 

Gitlitz evaluate the safety and efficacy of gemcitabine plus docetaxel in patients 
with unresectable (Stage T4 or >N1) metastatic or locally advanced transitional cell 
carcinoma (TCC) of the urothelial tract [31]. Neutropenia was the most common 
adverse event that occurred in patients at the Grade 3 level (in 10 of 27 patients; 
37.0%) and the Grade 4 level (in 6 of 27 patients; 22.2%) [31]. There were no other 
adverse events at the Grade 4 toxicity level [31]. Twenty-five of 27 patients (92.6%) 
completed more than | cycle of combination therapy and were evaluated for 
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antitumor responses [31]. The frequency of objective clinical responses was 33.3% 
(9 of 27 patients) [31]. Complete responses to therapy were observed in 2 of 27 
patients (7.4%), and partial responses were observed in 7 of 27 patients (25.9%) 
[31]. The median duration of response was 20 weeks (range, 12+ to 152 weeks) 
[31]. The median survival duration was 52 weeks (range, 12 to 160+ weeks) [31]. 
Four of 27 patients (14.8%) remained alive at the time of the current data analy- 
sis [31]. 


66.1.24 Cabizataxel vs. Vinflunine in Locally Advanced 
and Metastatic Bladder Cancer 


Bellmunt, using a randomized study compared its efficacy versus vinflunine [32]. 
Three patients (13%) obtained a partial response on cabazitaxel (95% CI 2.7—32.4) 
and six patients (30%) in the vinflunine arm (95% CI 11.9-54.3) [32]. Median 
progression-free survival for cabazitaxel was 1.9 versus 2.9 months for vinflunine 
(p = 0.039) [32]. The study did not proceed to phase III since the futility analysis 
showed a lack of efficacy of cabazitaxel [32]. A trend for overall survival benefit 
was found favouring vinflunine (median 7.6 versus 5.5 months) [32]. Grade 3- to 
4-related adverse events were seen in 41% patients with no difference between the 
two arms [32]. 


66.1.25 Cisplatin, Epirubicin, Methotrexate in Locally Advanced 
and Metastatic Bladder Cancer 


Forty patients with advanced transitional cell cancer (TCC) of the bladder were 
treated with cisplatin, epirubicin, methotrexate (PEM, every 3—4 weeks) [33]. The 
overall response rate was 19/40 (47.5%), 11/23 (48%) for FD and 8/17 (47%) for 
RD (p = 1.000) (Lelli 1992). 17/40 patients (42.5%) had no-change and 4/40 
(10%) had disease progression (Lelli 1992). The median duration of CR and PR 
was 32 weeks, range 4—82 (22 weeks, range 12—52 for FD; 32 weeks, range 4—82 
for RD, cisplatin p = 0.7362) (Lelli 1992). The main side effect was vomiting 
(35/40 patients, 87.5%, 20/23 = 87% for FD, 15/17 = 90% for RD, p = 1.000) 
(Lelli 1992). Leukopenia was observed in 12 patients (30%, nadir 3240 range 
900-3800, 6/23 = 26% for FD, 6/17 = 35% for RD, p = 0.7285), alopecia in 18 
patients (45%, 15/23 = 65% for FD, 3/17 = 18% for RD, p = 0.004). The results 
of this study show that a dose escalation to 50 mg/m? for cisplatin, epirubicin and 
methotrexate in the PEM regimen results in an increase in overall response (OR) 
(19/40 = 47.5%) with respect to a historical control using the same drugs at doses 
of 40 mg/m? (12/35 = 34%) (Lelli 1992). In patients with normal renal function 
the escalated dose was tolerated without a corresponding increase in toxicity 
(Lelli 1992). 


458 66 The Role of Chemotherapy in Locally Advanced and Metastatic Bladder Cancer 


66.1.26 Methotrexate, Carboplatin, Mitoxantrone and Vincristine 
in Locally Advanced and Metastatic Bladder Cancer 


Pectasides examined Chemotherapy with methotrexate, carboplatin, mitoxantrone 
(Novantrone) and vincristine in locally advanced or metastatic bladder cancer [34]. 
The overall response rate was 40%, with 15% complete response (CR) [34]. The 
responses were better for patients with locally advanced disease (CR 25%, partial 
response, PR, 31.25%, response rate, RR, 56.25%) than for those with metastatic 
disease (CR 8.3%, PR 20.83%, RR 29.1%) [34]. The differences in these results 
were probably due to the bad performance status and the presence of visceral metas- 
tases in patients with generalized disease [34]. The overall median survival was 
14 months, with responders living longer (median survival 28.8 months in patients 
with locally advanced disease and 22.9 months in patients with metastatic disease) 
than non-responders (median survival 16 months in patients with locally advanced 
disease and 8.9 months in patients with metastatic disease) [34]. The difference in 
survival between responders and non-responders was statistically significant in both 
groups of patients [34]. Toxicity was moderate, but manageable [34]. The MCNO 
regimen appears to have a lower efficacy than that obtained with cisplatin-based 
regimens for the treatment of metastatic disease and rather similar efficacy for the 
treatment of locally advanced urothelial-cell cancer [34]. Therapy with this regi- 
men, though less toxic, may not be a reliable alternative in elderly patients with 
visceral metastases and a performance status of >2 [34]. 


66.1.27 Methotrexate, Paclitaxel, Epirubicin and Carboplatin 
in Advanced Bladder Cancer 


Tsavaris used a phase II study aimed to define methotrexate, paclitaxel, epirubicin, 
and carboplatin (M-TEC) in advanced bladder cancer, by substitution of cisplatin by 
carboplatin, doxorubicin by epirubicin and vinblastine by paclitaxel [35]. 
Symptomatic improvement was observed in 50% of patients [35]. The median dura- 
tion of response was 22 (14-32) weeks, median time-to-progression (TTP) 33 
(12-44) weeks, and median survival was 56 (20-84) weeks [35]. Toxicity was well 
accepted and was mainly neutropenia > grade 3: 17%, anemia > grade 3: 16%, 
thrombocytopenia > grade 2: 6%, nausea and vomiting mainly > grade 2: 31%, 
according to the administered chemotherapy cycles, whereas fatigue grade 2-3: 
19%, neurotoxicity grade 1-2 13% of patients, and alopecia grade 2 [35]. 


66.1.28 Methotrexate, Carboplatin and Vinblastine in Locally 
Advanced and Metastatic Bladder Cancer 


Bellmunt reviewed a Phase II trial with a new regimen of methotrexate, carboplatin, 
and vinblastine (M-CAVI) [36]. Among 23 patients assessable for clinical response, 
the response rate was 48% [36]. The median duration of response for metastatic 
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disease was 7 months [36]. Among nine patients assessable for pathologic response, 
there were two complete responses and three partial responses. The toxic effects 
have been moderate [36]. 

Pronzato assessed 20 outpatients with locally advanced (inoperable) or meta- 
static transitional cell carcinoma treated with carboplatin, methotrexate, +vinblas- 
tine [37]. One patient died of disease progression before completing at least 2 cycles 
of chemotherapy [37]. Seven patients (35%) obtained a partial response; 8 had dis- 
ease stabilization (40%) and 4 progressed (20%). Median duration of response was 
3 months (range: 3—9), and median overall survival was 12+ months (range: 1—18+) 
[37]. None of the patients suffered grade IV toxicities, and no nephro-, neuro-, or 
ototoxicity was observed [37]. 


66.1.29 Methotrexate, Carboplatin, Vinblastine and Epirubicin 
in Locally Advanced and Metastatic Bladder Cancer 


Skarlos conducted a phase II study in order to assess the efficacy and toxicity of 
Carbo-MVE (carboplatin, methotrexate, vinblastine, epirubicin) [38]. Toxicity was 
generally mild and treatment well tolerated [38]. The overall response rate was 
54.4%, with 26% complete and 28.3% partial response rates [38]. The median sur- 
vival was 17.5 months with the complete responders to live significantly longer 
(64.82 months) than those who had a partial response (20.5 months), stable disease 
(15 months) or progressive disease (8.5 months) [38]. Survival was also signifi- 
cantly longer in patients with good performance status as well as in patients with 
locally advanced or locoregional disease [38]. Finally, patients who had cystectomy 
as definitive treatment survived significantly longer (32 months) than those who had 
been irradiated (16 months) [38]. 


66.1.30 Gemcitabine, Cisplatin and Docetxel in Locally Advanced 
and Metastatic Bladder Cancer 


Boukovinas assessed gemcitabine, cisplatin, and docetaxel (GCD) regimen in 
patients with locally advanced or metastatic urothelial cancer [39]. Sixty patients 
with an ECOG PS of 0-2 were enrolled. Most (71.7%) patients had stage IV disease 
[39]. A median number of 4 chemotherapy cycles per patient (range, 1-9) was 
administered [39]. Eight (13.3%) patients achieved a CR and 16 (26.7%) a partial 
response (PR) (intention-to-treat: ORR 40%; 95% CI 27.6-52.4%) [39]. Thirteen 
(21.7%) and 23 (38.3%) patients experienced stable and progressive disease, respec- 
tively [39]. Grade 3 and 4 neutropenia occurred in 27 (45%) patients and grade 3 
and 4 thrombocytopenia in five (8.3%) [39]. Three (5%) patients developed febrile 
neutropenia. There were no treatment-related deaths. Severe non-haematological 
toxicity was infrequent [39]. 
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66.1.31 Everolimus in Locally Advanced and Metastatic 
Bladder Cancer 


Seront, as a phase II study assessed the safety and efficacy of everolimus, an oral 
mammalian target of rapamycin inhibitor in advanced transitional carcinoma cell 
(TCC) after failure of platinum-based therapy [40]. Two confirmed PR and eight SD 
were observed, resulting in a DCR of 27% at 8 weeks [40]. Everolimus was well 
tolerated [40]. The profile of the plasma angiogenesis-related proteins suggested a 
role of the everolimus antiangiogenic properties in disease control [40]. 


66.1.32 Doxorubicin and Gemcitabine Followed by Isofosfamide, 
Paclitaxel, and Cisplatin in Locally Advanced 
and Metastatic Bladder Cancer 


Milowsky assessed sequential chemotherapy with doxorubicin and gemcitabine 
(AG) followed by ifosfamide, paclitaxel, and cisplatin (ITP) was previously demon- 
strated to be well tolerated in patients with advanced transitional cell carcinoma 
(TCC) [19]. Myelosuppression was seen with 68% of patients who experienced 
grades 3—4 neutropenia and with 25% who experienced febrile neutropenia [19]. 
Grade 3 or greater nonhematologic toxicities were infrequent [19]. Forty (73%) of 
55 evaluable patients (95% CI, 59-84%) demonstrated a major response (complete, 
n = 19; partial, n = 21) and had a median response duration of 11.3 months (range, 
1.7 to >105.6 months) [19]. Twenty-seven (79%) of 34 patients with locally 
advanced disease (i.e., T4, NO, MO) or with regional lymph node involvement (.e., 
T3-4, N1, MO) and 10 (56%) of 18 patients with distant metastases achieved a 
major response [19]. 

Dreicer assessed the efficacy and toxicity of vinblastine, ifosfamide, and gallium 
nitrate (VIG) as first-line chemotherapy in patients with locally advanced or meta- 
static carcinoma of the urothelium [41]. Twenty of 45 patients (44%; 95% confi- 
dence interval, 30-60%) demonstrated an objective response, with 6 patients (13%) 
achieving a complete clinical response [41]. The median duration of response was 
47 weeks and the median survival duration for all patients was 10 months [41]. 
Hematologic toxicity was significant, with 28 patients and 31 patients experiencing 
Grade 3 or 4 leukopenia and anemia, respectively [41]. 


66.1.33 Pemetrexed and Gemcitabine in Locally Advanced 
and Metastatic Bladder Cancer 


von der Maase assessed pemetrexed and gemcitabine have single-agent activity in 
combination [42]. ORR among 47 patients evaluable for response was 28% (95% 
CI 16-43%) and ORR for the intention-to-treat population was 20% (95% CI 
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11-32%) with 3 CR and 10 PR [42]. Median response duration was 11.2 months 
and median overall survival 10.3 months (95% CI 8.1-14.6 months) [42]. CTC 
grade 3/4 hematologic toxicities included anemia (19%), thrombocytopenia (9%), 
neutropenia (38%), febrile neutropenia (17%) and neutropenic sepsis (3%) [42]. 
Grade 3/4 non-hematologic toxicities included elevated transaminases (12%), dys- 
pnoea (8%), fatigue (8%) and stomatitis (5%). There was one toxic death due to 
neutropenic sepsis [42]. 


66.1.34 Paclitaxel and Gemcitabine in Locally Advanced 
and Metastatic Bladder Cancer 


Kaufman evaluated combination gemcitabine and paclitaxel [43]. Of 55 eligible 
patients, 17 had a partial and 5 had a complete response rate for an overall 
response rate of 40% (27-54%) [43]. One complete response and one partial 
response were observed in the 6 previously treated patients [43]. Overall median 
survival was 11.8 months (11.9 months in the chemonaive cohort) [43]. Grade 3 
or 4 myelosuppression occurred in 56%, but only 4 serious infections were 
observed [43]. 


66.1.35 Cisplatin, Epirubicin and Docetaxel in Locally Advanced 
and Metastatic Bladder Cancer 


Pectasides evaluated cisplatin (CDDP), epirubicin (EPI) and docetaxel have single 
agent activity against urothelial transitional cell carcinoma (TCC) [44]. There were 
9 (30.0%) complete responses (2, 28.6% in locally advanced and 7, 30.4% in meta- 
static disease) and 11 (36.7%) partial responses (3, 42.9% in locally advanced and 
8, 34.8% in metastatic disease) with an overall response rate (RR) of 66.7% (71.5% 
in locally advanced, 65.2% in metastatic disease) [44]. Overall median survival was 
14.5 months (15 months for locally advanced, 12.5 months for metastatic disease) 
[44]. The median duration of response in patients with metastatic disease was 
8.5 months [44]. 16 (53.3%) patients required one dose reduction and 5 (16.7%) 
patients required two dose reductions for a nadir AGC <500/mm‘’. Four episodes of 
febrile neutropenia and sepsis occurred [44]. No patient had a dose reduction or 
treatment delay for any other grade 3/4 toxicity [44]. There were no treatment 
delays due to myelotoxicity [44]. Alopecia was universal [44]. Non-haematological 
toxicity including mucositis, fluid retention, allergy, cutaneous toxicity, diarrhoea 
and neurotoxicity were mild and infrequent [44]. The combination of EPI, docetaxel 
and CDDP is an active regimen for urothelial TCC [44]. The response rate and tox- 
icity were comparable with the M-VAC (methotrexate, vinblastine, doxorubicin, 
cisplastin) regimen [44]. Phase III trials comparing this regimen with M-VAC are 
warranted [44]. 
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66.1.36 Vinflunine in Locally Advanced and Metastatic 
Bladder Cancer 


Vaughn, evaluated vinflunine in locally advanced or metastatic urothelial carcinoma 
(UC) [45]. Per the IRRC, 22 patients achieved a partial response, with a response 
rate of 15% (95% confidence interval, 9-21%) with a median duration of response 
of 6.0 months [45]. Sixty-four (42%) patients had stable disease [45]. The median 
progression-free survival was 2.8 months, and the median overall survival was 
8.2 months [45]. Myelosuppression was the most frequent adverse event, with grade 
3 of 4 (adverse events were evaluated according to the National Cancer Institute 
Common Toxicity Criteria [version 2.0] guidelines) neutropenia reported in 58% of 
the patients. Grade 3 of 4 febrile neutropenia occurred in 10 (7%) patients [45]. 
Nonhematologic treatment-related events (grade 3 of 4) were generally manageable 
and included constipation (17%), asthenia/fatigue (13%), ileus (5%), and abdomi- 
nal pain (5%). No cumulative toxicity was observed [45]. 


66.1.37 Doxorubicin in Locally Advanced and Metastatic 
Bladder Cancer 


Winquist evaluated 34 patients with advanced unresectable or metastatic urothelial 
carcinoma with doxorubicin as part of a Phase trial [46]. Six of 30 evaluable patients 
had a partial response to treatment (20%; 95% Confidence Interval (CI), 83-39%) and 
seven patients had stable disease [46]. Toxicities were primarily non-haematological, 
but severe palmar-plantar erythrodysesthesia (PPE), lethargy and anorexia were 
infrequent. Despite a high proportion of patients with poor prognostic features, PLD 
had clinically significant activity in urothelial cancer in this study [46]. The activity 
and unique toxicity profile of this drug make it of interest for further study in 
advanced urothelial cancers in combination with other active agents [46]. 

Mahjoubi reviewed Doxorubicin in advanced urothelial tumors [47]. Pirarubicin, 
a new anthracycline, turned out to be equally active and less toxic than its parent 
compound in preclinical studies [47]. Twenty patients were evaluable for response; 
there were 2 partial response, 8 stable disease and 10 progressive disease [47]. 
Hematological toxicity was moderate, however there was one toxic death with grade 
4 neutropenia which occurred in a heavily pretreated patient receiving a dose of 
25 mg/m?/day for 3 days [47]. There was no clinical cardiac toxicity [47]. 
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67.1 Systematic Review Methods 


A systematic review relating to muscle invasive bladder cancer and palliative cys- 
tectomy was conducted. This was to identify whether radical cystectomy has a role 
in this cohort. The search strategy aimed to identify all references related to bladder 
cancer AND muscle invasive disease AND Palliative Cystectomy. Search terms 
used were as follows: (Bladder cancer) AND (muscle invasive disease) AND 
(Palliative Cystectomy). The following databases were screened from 1979 to 
June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMedune 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
muscle invasive bladder cancer and palliative cystectomy. Papers were included if 
published after 1984 and had to be in English. Studies that did not conform to this 
were excluded. Only primary research was included (Fig. 67.1). 

Abstracts were independently screened for eligibility by two reviewers and dis- 
agreements resolved through discussion or third party opinion. Agreement level was 
calculated using Cohen’s Kappa to test the intercoder reliability of this screening 
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Potentially relevant studies to be 


included in the systamtic review 
(n=73) 


e Papers excluded as not 
related to search terms 
(n=0) 
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searching and their titles & 
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screened by 2 reviewers 

(n=740 ) 


e Studies excluded with 
reasons; either duplicates, 
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through other sources & otentially relevant studies to be 
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independently screened by 2 


reviewers (n=0) for analysis (n=73) 


Fig.67.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 


process. Cohens’ Kappa allows comparison of inter-rater reliability between papers 
using relative observed agreement [1]. This also takes account of the comparison 
occurring by chance. The first reviewer agreed all 73 papers to be included, the 
second, agreed on 73. 

Data extraction was piloted by the researcher and amended in consultation with 
the research team (author and two academic supervisors). Data collected included 
authors, year and country of publication, study aims, setting, intervention aims, 
number of participants, study design, intervention components and delivery meth- 
ods, comparison groups and outcome measures, notes and follow-up questions for 
the authors. Studies were quality assessed using the PRISMA criteria for ran- 
domised controlled trials, Mays et al. [2, 3] for the action research and qualitative 
studies and the Critical Skills Appraisal programme for cohort studies. This was 
also applied to randomised controlled trials and qualitative studies. 

The search identified 740 papers (Fig. 67.1). Seventy-three mapped to the search 
terms and eligibility criteria. The current systematic reviews were examined to 
gain further knowledge about the subject. Six hundred and sixty-seven papers were 
excluded due to not conforming to eligibility criteria or adding to the evidence. Of 
the 73 papers left, relevant abstracts were identified and the full papers obtained 
(all of which were in English), to quality assure against search criteria. There was 
considerable heterogeneity of design among the included studies therefore a narra- 
tive review of the evidence was undertaken. There was significant heterogeneity 
within studies, including clinical topic, numbers, outcomes, as a result a narrative 
review was thought to be best. There were 66 cohort studies, with a moderate level 
of evidence and 7 RCTs with a good level of evidence. These were from a range of 
countries with minimal loss to follow-up. All participants were identified 
appropriately. 
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67.2 Systematic Review Results 


67.2.1 Radical Cystectomy vs. Chemoradiation in Muscle Invasive 
Bladder Cancer 


Haresh et al. [4] compared the two standard treatment approaches in muscle inva- 
sive carcinoma of urinary bladder—radical cystectomy and chemo radiation [4]. T2 
to T4, NO/N1/N2 and MO were included with arm A consisted of radical cystectomy 
[4]. Adjuvant CMV chemotherapy was given for T3/T4 or Node positive disease 
only [4]. Arm B received two cycles of neoadjuvant CMV chemotherapy followed 
by concurrent chemo radiation [4]. The actuarial two-year survival rate in surgical 
arm is 56% while in chemo radiation arm it is 54% [4]. There was no statistically 
significant difference in disease-free survival also between the two groups [4]. 

Haque et al. [5] reviewed cystectomy (RC) or concurrent chemoradiation (CRT) 
[5]. Sixteen thousand nine hundred and sixty patients met the inclusion criteria; 
1450 (8.5%) underwent CRT, while 15,510 (91.5%) were treated with RC [5]. CRT 
was associated with worse median OS (32.8 vs. 36.1 months; p = 0.0004) [5]. Older 
patients are more likely to undergo bladder preservation therapy, while those living 
farther away from treatment facilities are less likely to under CRT [5]. 

Kaushik et al. [6] examined whether chemoradiation therapy (CMT) offers over- 
all survival (OS) similar to that of radical cystectomy (RC) in muscle-invasive blad- 
der cancer (MIBC) [6]. Of 484,367 patients with a diagnosis of bladder cancer, 
35,856 underwent RC and 4050 received CMT [6]. After applying the exclusion/ 
inclusion criteria, data for 15,854 patients who underwent RC and 2083 who 
received CMT were available for analysis [6]. Five-year OS was 40.4% in the RC 
group and 29.4% in the CMT group (p < 0.001) [6]. OS was significantly shorter in 
the CMT group than in the RC group in both multivariate analysis (hazards ratio 
[HR] 1.15, 95% CI 1.08-1.22; p < 0.001) and propensity score-weighted analysis 
(AR 1.18, 95% CI 1.07-1.30; p < 0.001) [6]. Interaction terms indicated better sur- 
vival after RC in patients younger than 70 years (HR 1.61, 95% CI 1.34-1.93; 
p < 0.001); subgroup analyses identified a survival benefit in patients with NO/N1 
disease who underwent RC (HR 1.21, 95% CI 1.09-1.33; p < 0.001) [6]. 

Muscle-invasive bladder cancer (MIBC) may be managed with radical cystec- 
tomy (RC) or chemoradiotherapy (CRT) [7]. Of 16,658 patients, 15,208 (91.3%) 
underwent RC and 1450 (8.7%) CRT [7]. Crude rates of post-treatment mortality at 
30 days were 2.7% versus 0.6% (p < 0.001) and at 90 days were 7.5% versus 4.5% 
(p = 0.017) for patients treated with RC and CRT, respectively [7]. 

Ritch et al. [8] compared survival outcome between chemoradiation therapy 
(CRT) and radical cystectomy (RC) for muscle-invasive bladder cancer (MIBC) [8]. 
In all, 8379 (6606 RC and 1773 CRT) patients met the inclusion criteria and 1683 
patients in each group were propensity matched [8]. On multivariable extended Cox 
analysis, significant predictors of decreased OS were age, Charlson-Deyo 
Comorbidity score of 1, Charlson-Deyo Comorbidity score of 2, stage cT3—-4, and 
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urothelial histology [8]. CRT was associated with decreased mortality at year 1 
(hazard ratio [HR] 0.84, 95% confidence interval [CI] 0.74-0.96; p = 0.01), but at 
2 years (HR 1.4, 95% CI 1.2-1.6; p < 0.001) and 3 years onward (HR 1.5, 95% CI 
1.2-1.8; p < 0.001) CRT was associated with increased mortality [8]. The 5-year OS 
was greater for RC than for CRT (38% vs. 30%, p = 0.004) [8]. 

Gofrit et al. [9] compared outcomes from radical cystectomy vs. chemoradiation 
[9]. The 2- and 5-year overall survival rates after surgery were 74.4% and 54.8%, 
respectively, and after chemoradiation were 70.2% and 56.6% (p = 0.8), respec- 
tively [9]. The 2- and 5-year disease-free survival rates after surgery were 67.8% 
and 63.2%, respectively, and after chemoradiation were 63% and 54.3% (p = 0.89), 
respectively [9]. Side effects were mild in both groups, with grade 3+ toxicity seen 
in only 2 operated and 4 irradiated patients [9]. 

Lin et al. [10] tested the hypothesis that bladder preservation therapy consisting 
of definitive chemoradiotherapy (chemoRT) results in similar overall survival rates 
to radical cystectomy/chemotherapy when balancing baseline patient characteris- 
tics and initial (preoperative) clinical stage [10]. Patients who underwent cystec- 
tomy/chemo were significantly younger than ones treated with definitive chemoRT 
(mean age 63.7 vs. 75.2; p < 0.001) [10]. Patients treated with cystectomy/chemo 
were younger, healthier with better CDCS, and more likely treated at academic 
facilities [10]. Before matched pair analyses, OS was significantly better when 
treated with cystectomy/chemo (3 year 56.4%; 5 year 45.9%) compared to 
chemoRT (3 year 47.3%; 5 year 33.2%) (p < 0.001); 28.6% of patients undergoing 
cystectomy were upstaged at the time of surgery [10]. After matched pair analyses 
matching age, race, sex, CDCS, clinical (presurgical) stage, insurance, and facility 
type (N = 1750), OS was no longer significantly different between cystectomy/ 
chemo (3 year 52.1% and 5 year 41.0%) vs. chemoRT (3 year 53.3% and 5 year 
40.1%) (p = 0.5) [10]. 

Nagao et al. [11] evaluated the bladder-preservation strategy to Open radical 
cystectomy [11]. Transurethral resection of the bladder tumor (TURBT) was per- 
formed before treatment to confirm pathological stage >T2 [11]. Extensive TURBT 
was performed after chemoradiotherapy to evaluate the pathological response to 
treatment [11]. The 2- and 5-year progression-free survival, bladder-intact survival, 
cancer-specific survival, and overall survival (OS) rates after treatment were 70.8% 
and 63.9%, 64.0% and 49.8%, 86.7% and 71.8%, and 84.3% and 64.8%, respec- 
tively [11]. The 2- and 5-year OS rates after CDDP-R were 90.5% and 74.3%, 
respectively, and those after ORC were 71.8% and 59.9%, respectively, indicating a 
significant survival advantage conferred by CDDP-R over ORC (p < 0.05, HR 0.45, 
95% CI 0.21-0.94) [11]. 

Radical cystectomy (RC) and radiochemotherapy (RCT) are curative options for 
muscle-invasive bladder cancer (MIBC), however radical surgery may not be the 
best option in the elderly [12]. Ninety-two patients underwent RC and 72 patients 
had RCT [12]. Median OS was 1.99 years (95% CI 1.17-2.76) after RC and 
1.97 years (95% CI 1.35-2.64) after RCT (p = 0.73) [12]. Median progression-free 
survival (PFS) after RC and RCT were 1.25 years (95% CI 0.80-1.75) and 1.52 years 
(95% CI 1.01-2.04), respectively (p = 0.54) [12]. In multivariate analyses, only 
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disease progression was significantly associated with worse OS (HR = 10.27 (95% 
CI 6.63-15.91), p < 0.0001) [12]. Treatment modality was not a prognostic fac- 
tor [12]. 

Ikeda et al. [13] evaluated the clinical outcomes of radical cystectomy (RC) and 
concurrent chemoradiotherapy (CRT) with methotrexate, vinblastine, doxorubicin, 
and cisplatin (MVAC) in patients with locally advanced bladder cancer (BC) [13]. 
The 3-year progression-free survival (PFS) rates in the RC and CRT groups were 
56.2% and 25.6%, respectively (p = —0.015) and the 3-year overall survival (OS) 
rates were 63.5% and 48.1% (p = 0.272) [13]. Multivariate Cox proportional haz- 
ards regression analysis with application of a propensity score indicated that RC 
was a significant predictor of PFS (p = 0.033) but not of OS (p = 0.291) [13]. Among 
patients with locally advanced BC, PFS was significantly prolonged in the RC 
group compared with the CRT group [13]. However, RC was not a significant pre- 
dictor of OS [13]. Although the sample size in this study was small, the results sug- 
gest that patient background and postoperative quality of life should be considered 
when choosing treatment strategy for locally advanced BC [13]. 


67.2.2 Predictors of Response to Chemoradiation in Bladder 
Preservation Therapy 


Peyromaure et al. [14] reported outcomes from chemoradiotherapy for clinical 
Stage T2 bladder cancer [14]. Nine patients underwent early cystectomy for nonre- 
sponse, and 2 patients underwent delayed cystectomy [14]. The overall rate of cys- 
tectomy was 25.6% [14]. The rate of specific survival at 3 and 5 years was 75% and 
60%, respectively [14]. The overall rate of recurrence-free survival at 3 and 5 years 
was 63% and 33%, respectively [14]. Two factors correlated with patient survival: 
the presence of carcinoma in situ at first resection (p = 0.01) and the response after 
the first two cycles (half dose; p = 0.004) [14]. 

Sanguineti et al. [15] evaluated the predictive role of pretreatment- and treatment- 
related factors in invasive bladder cancer treated with alternating chemoradiother- 
apy [15]. Twenty-two patients (76%) developed infiltrative bladder recurrences for 
an estimated 5-year pelvic control rate of 68 + 6%; 5-year actuarial survival with 
intact bladder is 40% + 6% [15]. Obstructive uropathy at diagnosis, residual disease 
after TURB, and ARDICT value equal or below the median were independent pre- 
dictive factors for pelvic failure, with hazard ratios of 2.87 (95% confidence interval 
[CI], 1.16-7.04), 8.13 (95% CI, 2.74—24.1), and 3.36 (95% CI, 1.29-8.74), respec- 
tively [15]. A more detailed model including interactions among these factors 
showed that the negative prognostic effect of obstructive uropathy at diagnosis was 
not modified by ARDICT or TURB resection; on the contrary, the risk of local fail- 
ure for patients with incomplete TURB was markedly affected by different levels of 
ARDICT [15]. Also, a trend toward a better local outcome was observed for patients 
with RDIRT above the median [15]. Hydronephrosis and incomplete TURB were 
also independent predictors of distant metastases and overall survival, but no effect 
was found for ARDICT on these endpoints [15]. 
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67.2.3 Biochemical Markers of Response to Chemoradiation 
Therapy in Muscle Invasive Bladder Cancer 


Yoshida et al. [16] investigated the effect of C-reactive protein (CRP) level on the 
prognosis of patients with muscle-invasive bladder cancer treated with chemoradio- 
therapy (ChRT), as it is increasingly recognized that the presence of a systemic 
inflammatory response is associated with poor survival in various malignancies 
[16]. The 5-year cancer-specific survival (CSS) rate was 73% [16]. Ten patients had 
a high CRP level before ChRT (>0.5 mg/dl) and their CSS rate was significantly 
worse than that in the remaining patients (p = 0.003) [16]. Multivariate analysis 
showed that CRP and cT stage were independent prognostic indicators for CSS, 
with a hazard ratio of 1.80 (95% confidence interval 1.01-2.97; p = 0.046) [16]. 
Among 10 patients in those with elevated CRP the CRP levels became normal after 
ChRT in six, of whom all but one was alive with no evidence of recurrence or metas- 
tasis during the follow-up [16]. By contrast, all four with no CRP normalization 
after ChRT died within 2 years [16]. 


67.2.3.1 Histological Markers of Response to Chemoradiotherapy 
Koga et al. [17] stratified patients with a clinical non-complete response (CR) after 
induction chemoradiotherapy (CRT) according to their risk of death from cancer, 
based on pathology of cystectomy specimens [17]. Of 170 patients, 81 (48%) 
achieved a CR and 62 (36%) met the Partial cystectomy (PC) criteria [17]. After 
CRT, 122 patients (72%) ultimately underwent PC (n = 44, 26%) or RC (n = 78, 
46%) [17]. The 5-year cancer-specific survival (CSS) rate was 96% for the patients 
with a CR and 50% for patients with non-CR (p < 0.001, median follow-up for sur- 
vivors: 48 months) [17]. In the 122 patients who underwent cystectomy, pT3—4a 
(hazard ratio [HR] 8.3 versus pTO-2, p < 0.001) and pN+ (HR 3.0 versus pNO, 
p = 0.037) were identified as significant and independent risk factors among vari- 
ables including pT stage, lymph node yield at cystectomy, pN stage, and 
Iymphovascular invasion [17]. A similar result was obtained through analysis of a 
sub-cohort of 69 patients with non-CR. Patients with non-CR were stratified accord- 
ing to their risk factors into low- (pT0-2pN0, 5-year CSS rate 85%) and high-risk 
(pT3-4a or pN+, 5-year CSS rate 20%) groups [17]. 

Weiner et al. [18] determined the association between intravesical tumor location 
and both adverse pathological outcomes as well as overall survival [18]. Following 
RC, 822 (24%) patients were pN+ and 1551 (55%) were pT3—4 [18]. Trigonal 
tumours were most likely to have adverse pathology (31% pN+ and 59% pT3-4), 
while anterior wall tumours were the least (19% pN+ and 50% pT3-4) [18]. Relative 
to the anterior wall, trigone (odds ratio [OR] 1.65, 95% confidence interval [CI] 
1.12-2.43, p = 0.012) and bladder neck (OR 1.79, 95% CI 1.11-2.90, p = 0.018) 
tumours were associated with increased odds of pN+ and dome (OR 1.56, 95% CI 
1.08-2.24, p = 0.017) with pT3—4 [18]. In those patients treated with primary CRT, 
trigone involvement was associated with worse survival (HR 1.58, 95% CI 
1.17-2.13, p = 0.003) [18]. 
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67.2.3.2 Biomarkers as a Predictor of Response 
to Chemoradiotherapy 

Koga et al. [19] reviewed biomarkers for predicting the clinical outcomes of 
chemoradiation-based bladder preservation therapy (BPT) [19]. The biomarkers 
studied were categorized into those related to apoptosis, cell proliferation, receptor 
tyrosine kinases, DNA damage response genes, hypoxia, molecular subtype, and 
others [19]. Among these biomarkers, the Ki-67 labeling index (Ki-67 LI) and mei- 
otic recombination 11 may be used for selecting BPT or RC. Ki-67 LI and erythro- 
blastic leukemia viral oncogene homolog 2 (erbB2) may be used for predicting both 
the chemoradiation response and the prognosis of patients on BPT [19]. Concurrent 
use of trastuzumab and a combination of carbogen and nicotinamide can overcome 
chemoradiation resistance conferred by erbB2 overexpression and tumor hypoxia [19]. 

Tanabe et al. [20] evaluated associations of Ki-67 expression with oncologic 
outcomes in muscle-invasive bladder cancer (MIBC) patients treated with chemora- 
diotherapy (CRT)-based bladder-sparing protocol [20]. After induction CRT, 16 
(17%) and 53 (56%) patients underwent partial cystectomy and RC, respectively, 
while the remaining 25 (27%) did not undergo cystectomy [20]. Successful bladder 
preservation was achieved in 34 patients (36%) [20]. Higher Ki-67 labeling index 
(LI) independently predicted CRT response clinically and pathologically [20]. 
Among the clinicopathologic variables available before CRT and cystectomy, high 
Ki-67 LI (>20%) was independently associated with better cancer-specific survival 
(CSS) (5-year CSS rate, 78% vs. 46% for low Ki-67 LI; p = 0.019) [20]. The differ- 
ence in CSS according to Ki-67 expression status was more remarkable in patients 
with cT3 disease (5-year CSS rate, 72% vs. 29%; p = 0.0098) [20]. 

Desai et al. [21] wanted to identify potential correlates of response to chemora- 
diation [21]. Forty-eight patients who had non-metastatic, high-grade UCB and 
received treatment primarily with chemoradiation were analysed using a next- 
generation sequencing assay enriched for cancer-related and canonical DNA dam- 
age response (DDR) genes [21]. Protein expression of meiotic recombination 11 
homolog (MRE11), a previously suggested biomarker, was assessed in 44 patients 
[21]. Within five pairs of matched primary-recurrent tumours, a median of 92% of 
somatic mutations were shared [21]. A median 33% of mutations were shared 
between three matched bladder-metastasis pairs [21]. Of 26 patients (54%) who had 
DDR gene alterations, 12 (25%) harboured likely deleterious alterations [21]. In 
multivariable analysis, these patients displayed a trend toward reduced bladder 
recurrence (hazard ratio, 0.32; p = 0.070) or any recurrence (hazard ratio, 0.37; 
p = 0.070) [21]. The most common of these alterations, ERCC2 (excision repair 
cross-complementation group 2) mutations, were associated with significantly 
lower 2-year metastatic recurrence (0% vs. 43%; log-rank p = 0.044) [21]. No 
impact of MRE11 protein expression on outcome was detected [21]. 


67.2.3.3 Immunohistochemistry Response to Chemoradiotherapy 
Tanaka et al. [22] evaluated the impact of immunohistochemistry (IHC)-based 
subtyping in MIBC on prediction of Chemoradiation Therapy (CRT) response 
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[22]. Patients were classified into urobasal (Uro), genomically unstable (GU), and 
squamous cell cancer-like (SCCL) subtypes [22]. Clinical complete response 
(CR) was achieved in 42% of patients overall after CRT, with a significantly 
higher proportion in GU patients (52%) and SCCL patients (45%) than in Uro 
patients (15%; p < 0.001 and p = 0.01, respectively) [22]. On multivariate analy- 
sis, the GU/SCCL subtype was a significant predictor of clinical CR, as was 
absence of hydronephrosis or concomitant carcinoma in situ [22]. Analyses for 
pathologic CR in the cystectomised patients revealed analogous findings [22]. 
Five-year CSM of Uro, GU, and SCCL patients was 16%, 23%, and 28% overall, 
respectively, and 19%, 22%, and 23% in cystectomised patients, respectively, 
with no significant difference among the subtypes [22]. CR status after CRT was 
significantly and independently correlated with low CSM in both clinical and 
pathologic evaluations [22]. 


67.2.3.4 Molecular Pathways Highlighting Response 
to Chemoradiotherapy in Muscle Invasive Bladder Cancer 

Inoue et al. [23] investigated the associations of ERBB 2 overexpression with 
chemoradiation therapy (CRT) resistance and cancer-specific survival (CSS) in 
muscle-invasive bladder cancer (MIBC) patients treated with the CRT-based 
bladder-sparing protocol [23]. CRT resistance was observed clinically in 56% (67 
of 119 patients) and pathologically (in cystectomy specimens) in 55% (52 of 95 
patients) [23]. ERBB 2 overexpression was observed in 45 patients (38%) [23]. On 
multivariate analysis, ERBB 2 overexpression was an independent predictor for 
CRT resistance clinically (odds ratio, 3.6; p = 0.002) and pathologically (odds ratio, 
2.9; p = 0.031) [23]. ERBB 2 overexpression was associated with shorter CSS 
(5-year CSS rates, 56% vs. 87% for the ERBB 2 overexpression group vs. the oth- 
ers; p = 0.001) [23]. ERBB 2 overexpression was also an independent risk factor for 
bladder cancer death at all time points of our bladder-sparing protocol (pre-CRT, 
post-CRT, and post-cystectomy) [23]. 

Shinohara et al. [24] investigated associations between two such polymorphisms, 
and p53 overexpression, and response to chemoradiotherapy [24]. The study group 
comprised 96 patients who underwent CRT for transitional cell carcinoma of the 
bladder [24]. Single nucleotide polymorphisms (SNPs) in TP53 (codon 72, arginine 
> proline) and MDM2 (SNP309, T > G) were genotyped using PCR-RFLP, and 
nuclear expression levels of p53 were examined using immunohistochemistry [24]. 
None of the genotypes or p53 overexpression was significantly associated with 
response to CRT [24]. However, patients with MDM2 T/G + G/G genotypes had 
improved cancer-specific survival rates after CRT (p = 0.009) [24]. In multivariate 
analysis, the MDM2 T/G + G/G genotypes, and more than two of total variant 
alleles in TP53 and MDM2, were independently associated with improved cancer- 
specific survival (p = 0.031 and p = 0.015, respectively) [24]. In addition, MDM2 
genotypes were significantly associated with cystectomy-free survival (p = 0.030) 
[24]. These results suggest that the TP53 and MDM2 genotypes might be useful 
prognostic factors following CRT in bladder cancer, helping patient selection for 
bladder conservation therapy [24]. 
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Keck et al. [25] studied the prognostic impact of NRP2 and VEGF-C in 247 blad- 
der cancer patients (CNOMO) treated with TURBT and RCT (n = 198) or RT (n = 49) 
[25]. NRP2 expression emerged as a prognostic factor in overall survival (OS; HR: 
3.42; 95% CI: 1.48-7.86; p = 0.004) and was associated with a 3.85-fold increased 
risk of an early cancer specific death (95% CI: 0.91—16.24; p = 0.066) in multivari- 
ate analyses [25]. Cancer specific survival (CSS) dropped from 166 months to 
85 months when NRP2 was highly expressed (p = 0.037) [25]. Patients with high 
VEGF-C expression have a 2.29-fold increased risk of shorter CSS (95% CI: 
1.03-5.35; p = 0.043) in univariate analysis [25]. CSS dropped from 170 months to 
88 months in the case of high VEGF-C expression (p = 0.041) [25]. Additionally, 
NRP2 and VEGF-C coexpression is a prognostic marker for OS in multivariate 
models (HR: 7.54; 95% CI: 1.57—36.23; p = 0.012) [25]. Stratification for muscle 
invasiveness (T1 vs. T2—T4) confirmed the prognostic role of NRP2 and NRP2/ 
VEGF-C co-expression in patients with T2—-T4 but also with high risk T1 disease 
[25]. In conclusion, immunohistochemistry for NRP2 and VEGF-C has been deter- 
mined to predict therapy outcome in bladder cancer patients prior to TURBT and 
RCT [25]. 

Koga et al. [26], a bladder-sparing alternative strategy using chemoradiation was 
examined to improve QOL in muscle invasive bladder cancer [26]. Of the 35 
patients, 11 (31%) achieved pathological CR, while tumours in the remaining 24 
patients (69%) were chemoradiation-resistant [26]. Multivariate analysis identified 
erbB2 and NF«B overexpression and hydronephrosis as significant and independent 
risk factors for chemoradiation resistance with respective relative risks of 11.8 
(p = 0.014), 15.4 (p = 0.024) and 14.3 (p = 0.038) [26]. The chemoradiation resis- 
tance rate was 88.5% for tumours overexpressing erbB2 and/or NF«B, but only 
11.1% for those negative for both (p < 0.0001) [26]. The 5-year CSS rate was 74% 
overall [26]. Through multivariate analysis, overexpression of erbB2 and/or NF«B 
was identified as an independent risk factor for bladder cancer death with marginal 
significance (hazard ratio 21.5, p = 0.056) along with chemoradiation resistance 
(p = 0.003) and hydronephrosis (p = 0.018) [26]. The 5-year CSS rate for the 11 
patients achieving pathological CR was 100%, while that for the 24 with 
chemoradiation-resistant disease was 61% (p = 0.018) [26]. 

Nicholson et al. [27] examined potential strategies for response to chemoradia- 
tion [27]. The MRE11/RAD50/NBS1 (MRN) complex mediates DNA repair path- 
ways, including double-strand breaks induced by radiotherapy [27]. Nicholson et al. 
[27] identified the mechanism of this downregulation is posttranslational and iden- 
tify a C-terminally truncated MRE11, which is formed after HDAC inhibition as 
full-length MRE11 is downregulated [27]. Truncated MRE11 was stabilized by pro- 
teasome inhibition, exhibited a decreased half-life after treatment with panobino- 
stat, and therefore represents a newly identified intermediate induced and degraded 
in response to HDAC inhibition [27]. The E3 ligase cellular inhibitor of apoptosis 
protein 2 (cIAP2) was upregulated in response to HDAC inhibition and was vali- 
dated as a new MRE11 binding partner whose upregulation had similar effects to 
HDAC inhibition [27]. cCIAP2 overexpression resulted in downregulation and altered 
ubiquitination patterns of MRE11 and mediated radiosensitization in response to 
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HDAC inhibition [27]. These results highlight cIAP2 as a player in the DNA dam- 
age response as a posttranscriptional regulator of MREI1 and identify cIAP2 as a 
potential target for biomarker discovery or chemoradiation strategies in bladder 
cancer [27]. 

Abe et al. [28] investigated the long-term results and molecular markers of out- 
come with selective organ preservation in invasive bladder cancer using chemora- 
diation therapy [28]. The first assessment after the induction chemoradiotherapy 
showed that bladder preservation was achieved in 27 patients (84.4%) [28]. The 
actuarial local control rate with an intact bladder was 56.3% (18 patients) at 3 years 
[28]. The 1-, 3-, and 5-year cancer-specific survival rate was 90.6%, 84.0%, and 
66.9%, respectively [28]. The 5-year cancer-specific survival rate was 75.0%, 
67.2%, and 33.3% in T2, T3, and T4, respectively. Bcl-x positivity was significantly 
associated with a poor cancer-specific survival rate (log-rank test, p = 0.038) [28]. 


67.2.3.5 Imaging to Predict Response to Chemoradiation 

Yoshida et al. [29] investigated whether DW-MRI predicts chemoradiation treat- 
ment (CRT) sensitivity of MIBC [29]. Thirteen patients (57%) achieved pathologic 
complete response (pCR) to CRT [29]. These CRT-sensitive MIBCs showed signifi- 
cantly lower ADC values (median, 0.63 x 10-3 mm//s; range, 0.43—0.77) than CRT- 
resistant (no pCR) MIBCs (median, 0.84 x 10-7 mm?/s; range, 0.69-1.09; p = 0.0003) 
[29]. Multivariate analysis identified ADC value as the only significant and indepen- 
dent predictor of CRT sensitivity (p < 0.0001; odds ratio per 0.001 x 107° mm?/s 
increase, 1.03; 95% confidence interval, 1.01—1.08) [29]. With a cutoff ADC value 
at 0.74 x 10-3 mm/7/s, sensitivity/specificity/accuracy in predicting CRT sensitivity 
was 92/90/91%. Ki-67 LI was significantly higher in CRT-sensitive MIBCs 
(p = 0.0005) and significantly and inversely correlated with ADC values (p = —0.67, 
p = 0.0007) [29]. 


67.2.4 Alternative Regimes in Chemoradiation for Muscle 
Invasive Bladder Cancer 


Fluorouracil plus cisplatin and radiation twice a day (FCT) is an established chemo- 
radiation (CRT) regimen for selective bladder-sparing treatment of muscle-invasive 
bladder cancer [30]. Gemcitabine and once daily radiation (GD) is an alternative 
evaluated by [30]. Freedom from distant metastases at 3 years was 78% and 84% for 
FCT and GD, respectively [30]. Bladder intact distant metastasis free survival was 
67% and 72%, respectively [30]. Postinduction CR rates were 88% and 78%, 
respectively. Of 33 patients in the FCT arm, 21 (64%) experienced treatment-related 
grade 3 and 4 toxicities during protocol treatment, with 18 (55%), two (6%), and 
two patients (6%) experiencing grade 3 and 4 hematologic, GI, and genitourinary 
toxicity, respectively [30]. For the 33 patients in the GD arm, these figures were 18 
(55%) overall and 14 (42%), 3 (9%) and 2 patients (6%), respectively [30]. 

Arias et al. [31] assessed a combination of methotrexate, vinblastine, adriamy- 
cin, and cisplatin (M-VAC), followed by radiotherapy and concomitant cisplatin 
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was used [31]. Tumour response was as follows: 34 complete responses (68%), 9 
partial responses (18%), and 7 nonresponses (14%) were observed [31]. The 5-year 
overall survival and local control were 48% and 47%, respectively [31]. For the 
complete responder patient, 5-year survival and local control were 65% and 70%, 
respectively [31]. Severe toxicity was uncommon [31]. The most frequent were leu- 
copenia and cystitis [31]. No treatment-related deaths occurred with either treat- 
ment protocol [31]. 

Hussain et al. [32] conducted a phase I/II study investigating synchronous 
chemoradiotherapy with mitomycin C and infusional 5-fluorouracil (5-FU) in mus- 
cle invasive bladder cancer [32]. In all, out of 35 evaluable patients, 25 (71%) had 
macroscopic complete response at 3-month cystoscopy, and biopsy confirmed in 24 
out of 25 [32]. A total of 16 (39%) patients remain alive with a median follow-up of 
50.7 (range 23.5-68.8) months, 14 with a functioning bladder with no reported 
long-term treatment-related bladder or bowel toxicity [32]. Five out of 41 patients 
have undergone salvage cystectomy: two for persistent CIS, two T1 and one muscle 
invasive recurrence [32]. Four patients have received intravesical chemotherapy, of 
whom two remain alive with a functioning bladder [32]. Overall 12-, 24- and 
60-month (m) survival rates were 68%, 49% and 36% [32]. Local and distant pro- 
gression free rates were 82% and 86% at 12-m and 79% and 75% at 24-m [32]. 
Organ preservation using multimodality therapy is feasible and safe, even in patients 
with poor renal reserve, and does not compromise salvage therapies [32]. 

Michaelson et al. [33] treated noncystectomy candidates with daily radiation 
and weekly paclitaxel for 7 weeks [33]. Patients whose tumours showed her2/neu 
overexpression were additionally treated with weekly trastuzumab [33]. A total of 
20 evaluable patients were treated in group | and 46 patients in group 2 [33]. 
Acute treatment-related adverse events (AEs) were observed in 7 of 20 patients in 
group | (35%) and 14 of 46 patients in group 2 (30.4%) [33]. Protocol therapy 
was completed by 60% (group 1) and 74% (group 2) of patients [33]. Most incom- 
pletions were due to toxicity, and the majority of AEs were gastrointestinal, 
including | grade 5 AE (group 1) [33]. Two other deaths (both in group 2) were 
unrelated to protocol therapy. No unexpected cardiac, hematologic, or other tox- 
icities were observed [33]. The CR rate at 1 year was 72% for group | and 68% 
for group 2 [33]. 

The aim of this prospective, phase II trial was to determine the response of 
muscle-invasive bladder cancer (MIBC) to concurrent chemoradiotherapy of weekly 
gemcitabine with 4 weeks of radiotherapy (RT; GemX) [34]. All patients completed 
RT; 46 tolerated all four cycles of gemcitabine [34]. Two patients stopped after two 
cycles, and two stopped after three cycles, because of bowel toxicity [34]. Forty- 
seven patients had a post-treatment cystoscopy; 44 (88%) achieved a complete 
endoscopic response [34]. Fourteen patients died; seven died as a result of meta- 
static MIBC, five died as a result of intercurrent disease, and two died as a result of 
treatment-associated deaths [34]. Four patients underwent cystectomy; three 
because of recurrent disease and one because of toxicity [34]. One patient required 
a bowel resection for late toxicity [34]. By using Kaplan-Meier analyses, 3-year 
cancer-specific survival was 82%, and overall survival was 75% [34]. 
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Kageyama et al. [35] investigated chemoradiotherapy with vinblastine [35]. 
Tolerable toxicity rates were noted. No patient was excluded from the study [35]. 
The authors report a clinical complete remission rate of 71% at early evaluation of 
treatment and a 3-year local progression-free survival of 66% (for Group 2 patients) 
[35]. These results are comparable to those obtained with more aggressive chemo- 
radiation therapy regimens [35]. The authors also noted improved local disease con- 
trol in patients who received combination therapy in comparison with the 17 patients 
treated with RT alone [35]. 

Leng et al. [36] assessed tolerability, efficacy, and toxicity of hypofractionated 
radiotherapy with capecitabine in muscle invasive bladder cancer [36]. Eleven 
patients (median age, 80 years) with localized disease (n = 7), locally advanced 
disease (n = 3), or local-only recurrence after cystectomy (n = 1) were treated [36]. 
Four patients (35%) had an Eastern Cooperative Oncology Group performance sta- 
tus of 2; median Charlson comorbidity index was 5 [36]. There was | acute grade 3 
genitourinary event (9%), 6 acute grade 3 hematologic events (55%) of lymphope- 
nia, and no acute grade 4 or higher events or hospitalizations [36]. Ten patients 
(91%) completed radiotherapy, while 4 patients (36%) temporarily discontinued 
capecitabine [36]. The complete response rate in the bladder was 64%. Two patients 
(18%) experienced late grade 1/2 genitourinary toxicities, and 1 (9%) experienced 
a transient late grade 4 genitourinary toxicity [36]. With a median follow-up of 
16.6 months, overall survival, progression-free survival, freedom from local failure, 
and freedom from distant metastasis at 1 year were 82%, 55%, 100%, and 55%, 
respectively, and at 2 years were 61%, 41%, 80%, and 55%, respectively [36]. 

De Santis et al. [37] conducted a phase I trial of gemcitabine (gem) with concur- 
rent radiotherapy in patients with muscle-invasive bladder cancer (BC) ineligible 
for surgery or cisplatin or refusing organ loss [37]. Thirty-five of 44 patients were 
assessable for toxicity and thus the primary end point [37]. The 2-year locoregional 
failure rate was 32% (9/28); 10 of 28 patients (38%) were alive with an intact blad- 
der and no evidence of recurrent disease, 9 patients developed distant metastases 
and 6 died of their disease [37]. 


67.2.5 Outcomes from Chemoradiation in Muscle Invasive 
Bladder Cancer 


Matsushita et al. [38] investigated the outcome of selective organ preservation in 
invasive bladder cancer using chemoradiation therapy [38]. This included transure- 
thral resection of the bladder tumour (TURBT) and 46 Gy radiation (2 Gy/fraction) 
to the bladder with concurrent cisplatin chemotherapy (20 mg/body/day, 10 days, 
intravenously) [38]. The first assessment after the chemoradiation therapy showed 
that the complete remission rate for evaluable cases was 72% (38/53) and bladder 
preservation was achieved in 56 patients (93%) [38]. The 1-, 3-, and 5-year overall 
survival rate was 95%, 86%, and 78%, respectively [38]. The 1-, 3-, and 5-year 
cancer-specific survival rate was 97%, 90%, and 85%, respectively [38]. The 5-year 
patient survival rate with an intact bladder was 68% [38]. 
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Russell et al. [39] assessed outcomes in chemoradiation. With a median follow- 
up of 18 months (range 2—45 months), and with 25/34 patients having T3 (16) or T4 
(9) tumors, 17 patients are NED, 4 have died of intercurrent deaths, 7 have died with 
bladder cancer, and 6 are alive with tumour (2 confined to the bladder) [39]. The 
actuarial cancer-specific survival for the entire group of patients is 64% (+12%) at 
45 months, with a freedom from relapse of invasive cancer of 54% (410%) [39]. 
Twenty-four of the 34 patients retained intact bladders, with 20/24 reporting entirely 
normal voiding [39]. Of 18 potential surgical candidates, 13/16 (81%) who under- 
went pathologic re-staging after 2 cycles of chemoradiotherapy had no histologic 
evidence of residual cancer [39]. Of these 13 patients, 8 remain NED and 2/13 have 
locally recurrent non-invasive tumors only [39]. Treatment was well-tolerated, with 
28/34 patients having received 100% of the planned 5-FU and 34/34 having received 
greater than 80% [39]. 

Pilot study to assess treatment feasibility and results of a 2-drug chemotherapy 
(CT) regimen administered concurrently with radiotherapy (RT) for muscle-invasive 
bladder cancer [40]. The feasibility of concurrent CT-RT was excellent: 96% of the 
patients completed radiotherapy and 100% of them received the two courses of 
P-FU [40]. The acute toxicity was mild: no haematological toxicity or renal toxicity 
over grade II, 4 cases of bowel or rectal reversible grade III toxicity and 2 cases of 
reversible grade III cystitis [40]. A complete response was achieved in 30 out of the 
42 evaluable patients (65.2%) [40]. Nine patients received an immediate salvage 
treatment (3 TUR, 3 additional radiotherapy and 3 cystectomies) [40]. Ten patients 
had local failure. Projected 3-year locoregional control was 49% for the 46 patients 
[40]. Projected overall 3-year survival was 53% [40]. Functional results were good 
for disease-free patients with preserved bladder: 1 grade I, 3 grade II, and no grade 
IM cystitis [40]. 

Gogna et al. [41] determined the feasibility, toxicity, and clinical effectiveness of 
concurrent weekly cisplatin chemotherapy as part of a phase 2 study in conjunction 
with definitive radiation in the treatment of localised muscle invasive bladder cancer 
[41]. Acute grade 3 urinary toxicity occurred in 23% of the patients [41]. Acute 
grade 4 pelvic toxicity was not seen [41]. Thirty-eight patients (33%) experienced 
grade 3 or 4 cisplatin related toxicities with 15 patients (12%) requiring significant 
dose modification [41]. The reduced dose intensity in Study 99.06 improved toler- 
ability. Incidence of significant late morbidity was low (6%) [41]. Seventy-nine 
patients (70%) achieved complete remission at the 6 month cystoscopic assessment 
[41]. Local invasive recurrence was seen in 11 of the 79 patients (14%) [41]. In 18 
patients (16%) isolated superficial TCC/CIS were detected (6 months and beyond). 
The local control rate was 45% with a functional bladder being retained in 69 of the 
113 patients (61%) [41]. RFS and DSS at 5 years were 33% and 50%, respec- 
tively [41]. 

Shipley et al. [42] evaluated the outcomes of patients with muscle-invasive Stage 
T2—4a bladder carcinoma managed by transurethral surgery and concurrent chemo- 
radiation [42]. The 5 and 10-year actuarial overall survival rate was 54% and 36%, 
respectively (Stage T2, 62% and 41%; Stage T3-T4a, 47% and 31%, respectively) 
[42]. The 5 and 10-year disease-specific survival rate was 63% and 59% (Stage T2, 
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74% and 66%; Stage T3—T4a, 53% and 52%), respectively [42]. The 5 and 10-year 
disease-specific survival rate for patients with an intact bladder was 46% and 45% 
(Stage T2, 57% and 50%; Stage T3-T4a, 35% and 34%), respectively [42]. The 
pelvic failure rate was 8.4%. No patient required cystectomy because of bladder 
morbidity [42]. 

Lin et al. [43] evaluated a multimodality bladder-preserving therapy in patients 
with muscle-invasive bladder cancer [43]. Among 30 patients (median, 66 years) 
enrolled, 17 and 13 patients underwent Protocol A and B, respectively [43]. After 
induction chemotherapy, 23 patients achieved CR [43]. Five (17%) of 7 patients 
without CR underwent salvage cystectomy [43]. Overall, 28 patients (93%) com- 
pleted the protocol treatment [43]. Of 22 patients who completed CCRT, 1 had 
recurrence with carcinoma in situ and 3 had distant metastases [43]. After a median 
follow-up of 47 months, overall and progression-free survival rate for all patients 
were 77% and 54% at 3 years, respectively [43]. Of 19 surviving patients, 15 (79%) 
retained functioning bladders [43]. 

Koga et al. [17] evaluated oncological outcomes of muscle-invasive bladder can- 
cer (MIBC) patients who were treated with a selective bladder-sparing protocol 
consisting of induction low-dose chemoradiotherapy (LCRT) plus partial cystec- 
tomy (PC) with pelvic lymph node dissection [17]. Of the 183 patients, 87 (48%) 
achieved a clinical complete response after LCRT and 65 (36%) met the PC criteria; 
46 (25%) patients actually underwent PC, 86 (47%) had RC, and the remaining 51 
(28%) had neither PC, nor RC [17]. Histological examination of the 46 PC speci- 
mens showed residual muscle-invasive disease in three (7%). Overall, 5-year overall 
survival and CSS rates were 64% and 71%, respectively (median follow-up for sur- 
vivors of 45 months) [17]. In the 46 PC patients, neither MIBC, nor pelvic recur- 
rence was observed; 5-year CSS and MRFS rates were both 100% [17]. In 13 
non-PC patients who achieved a complete response after LCRT and who met PC 
criteria but declined PC, 5-year CSS and MRFS rates were 74% and 81%, respec- 
tively; CSS and MRFS were significantly better in the PC group than in the non-PC 
group (p = 0.025 and 0.002, respectively) [17]. 

Azria et al. [44] presented the long-term results of a phase | clinical trial to 
assess the association of twice-weekly gemcitabine with CDDP and radiation ther- 
apy [44]. The overall and disease-specific 5-year survival rates were 62% and 77%, 
respectively [44]. Among the patients who received the complete treatment, bladder- 
intact survival was 76% at 5 years, and the median overall survival was 
69.6 months [44]. 

Ishioka et al. [45] evaluated bladder preservation protocol by radical TUR-Bt and 
subsequent concurrent chemoradiotherapy in muscle invasive bladder cancer [45]. 
Among 24 evaluable cases, pathological complete response was achieved in 13 
cases (50%) and residual tumours were noted in 11 cases (pT1 in 9 and pT2 in 2) 
[45]. During follow-up period up to 69.8 months, invasive recurrence was observed 
in 2 cases, superficial recurrence was noted in 5 patients and distant metastasis with- 
out evidence of local recurrence was noted in 4 cases [45]. Overall bladder preserva- 
tion rate was 92%. 
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Tester et al. [46] evaluated Phase 2 study of a combined chemoradiotherapy pro- 
gram with selective bladder preservation in the management of patients with inva- 
sive bladder cancer [46]. Thus, a total of 37 of 91 patients (40%) required cystectomy 
[46]. The 4-year cumulative risk of invasive local failure (which includes induction 
failures) was 43% (95% CI, 33-53%) [46]. The 4-year actuarial risk of distant 
metastasis was 22% (95% CI, 13-31%) [46]. The 4-year actuarial survival rate of 
the entire group was 62% (95% CI, 52-72%) [46]. The 4-year actuarial rate of sur- 
vival with bladder intact was 44% (95% CI, 34-54%) [46]. 

Cervek et al. [47] evaluated the effect and feasibility of bladder-sparing treat- 
ment by transurethral resection (TUR) and sequential chemoradiotherapy in patients 
with biopsy-proven invasive bladder cancer [47]. Complete response after TUR and 
chemotherapy was achieved in 52% of patients [47]. After a median follow-up of 
42 months, 52 of 75 patients (69%) selected for bladder preservation were without 
evidence of disease in the bladder [47]. Freedom from local failure in complete 
responders to chemotherapy was 80% [95% confidence interval (CI), 69-91%] at 
4 years [47]. The actuarial survival of the entire group was 58% (95% CI, 47-69%), 
whereas the survival rate with the bladder intact was 45% (95% CI, 34-56%) at 
4 years [47]. Survival was significantly better in patients who responded to chemo- 
therapy (79%) than in non-responders (35%, p < 0.0001) [47]. There was no signifi- 
cant difference in survival between non-responders who underwent cystectomy and 
non-responders who completed treatment with radiotherapy (approximately 30% at 
3 years) [47]. 


67.2.6 Low Dose Chemoradiotherapy Outcomes in Muscle 
Invasive Bladder Cancer 


Koga et al. [48] evaluated the clinical outcomes of patients with muscle-invasive 
bladder cancer treated with a prospective institutional protocol composed of induc- 
tion low-dose chemoradiotherapy (LCRT) plus partial or radical cystectomy [48]. 
LCRT-related toxicity of grade 3 or greater was rare (3%). Of 97 eligible patients, 
41 (42%) had a complete response, 29 (30%) a partial response, 24 (25%) had stable 
disease, and 3 (4%) progressive disease [48]. Of the 97 patients, 19, underwent 
partial cystectomy, and 58 underwent radical cystectomy, 2 underwent transurethral 
resection of the bladder tumour, and 18 did not undergo surgery [48]. The 5-year 
overall survival and cancer-specific survival (CSS) rate was 66% and 74%, respec- 
tively [48]. The median follow-up was 43 months (range 3-126). On multivariate 
analysis, the response to LCRT had the strongest effect on CSS, and CSS was 
clearly stratified by the response to LCRT (p < 0.0001), with a 5-year CSS rate of 
100% for the 41 patients with a complete response [48]. 

Radiotherapy vs. Chemoradiation in Muscle Invasive Bladder Cancer [35] inves- 
tigated the feasibility of preoperative low-dose chemoradiotherapy, 50 patients with 
localized muscle-invasive bladder cancer (T2—T4) were treated with concurrent cis- 
platin (100 mg/body x 2 courses) and pelvic irradiation (40 Gy) [35]. Among 20 
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patients (40%) who achieved clinical complete regression, 11 with solitary tumour 
underwent partial cystectomy because of advanced age, poor condition of the 
patients, or a reluctance to have radical surgery [35]. Radical cystectomy was car- 
ried out in the remaining 39 cases (complete regression 9, partial regression 30) 
[35]. Pathologic TO response (no residual tumour) was achieved in 18 (36%) of all 
the cases. Median follow-up was 19 months (range 2-59 months) [35]. Estimated 
3-year disease-free survival was 75% for all patients and 100% for TO responders 
[35]. Local recurrence (2 patients) or distant metastasis (6 patients) developed in 8 
of 32 patients with pathologic persistent tumour. 

As part of a multicenter, phase 3 trial [49] randomly assigned 360 patients with 
muscle-invasive bladder cancer to undergo radiotherapy with or without synchro- 
nous chemotherapy [49]. The regimen consisted of fluorouracil during fractions 1—5 
and 16-20 of radiotherapy and mitomycin C on day 1 [49]. Patients were also ran- 
domly assigned to undergo either whole-bladder radiotherapy or modified-volume 
radiotherapy (in which the volume of bladder receiving full-dose radiotherapy was 
reduced). At 2 years, rates of locoregional disease-free survival were 67% (95% 
confidence interval [CI], 59-74) in the chemoradiotherapy group and 54% (95% CI, 
46-62) in the radiotherapy group [49]. Five-year rates of overall survival were 48% 
(95% CI, 40-55) in the chemoradiotherapy group and 35% (95% CI, 28-43) in the 
radiotherapy group (hazard ratio, 0.82; 95% CI, 0.63-1.09; p = 0.16) [49]. Grade 3 
or 4 adverse events were slightly more common in the chemoradiotherapy group 
than in the radiotherapy group during treatment (36.0% vs. 27.5%, p = 0.07) but not 
during follow-up (8.3% vs. 15.7%, p = 0.07) [49]. 

Ghate et al. [50] compared outcomes between radiation therapy and chemoradio- 
therapy [50]. The most common regimens were single-agent Cisplatin (57%, 
230/402), single-agent Carboplatin (31%, 125/402) and 5-FU/Mitomycin (4%, 
17/402) [50]. Factors associated with CRT include younger age (p < 0.001), lower 
comorbidity (p = 0.001), and geographic region (range 14-89%, p < 0.001) [50]. 
Five year CSS and OS among CRT cases were 45% (95% CI 39-51%) and 35% 
(95% CI 30-40%) [50]. On adjusted analyses CRT was associated with superior 
survival compared to RT (CSS HR 0.70, 95% CI 0.59-0.84; OS HR 0.74, 95% CI 
0.64-0.85); results were consistent on propensity score analysis [50]. There was 
significant improvement in survival of all RT-treated cases (irrespective or chemo- 
therapy delivery) in 2009-2013 compared to 1999-2003 (CSS HR 0.77, 95% CI 
0.61-0.97; OS HR 0.82, 95% CI 0.69-0.98) [50]. 

Byun et al. [51] evaluated survival rates and prognostic factors related to treat- 
ment outcomes after bladder preserving therapy including transurethral resection of 
bladder tumour, radiotherapy (RT) with or without concurrent chemotherapy in 
bladder cancer with a curative intent [51]. Thirty patients (60%) showed complete 
response and 13 (26%) a partial response [51]. All patients could have their own 
bladder preserved [51]. Five-year overall survival (OS) rate was 37.2%, and the 
5-year disease-free survival (DFS) rate was 30.2% [51]. In multivariate analysis, 
tumor grade and CCRT were statistically significant in OS [51]. 

The current study was conducted to compare the overall survival (OS) of concur- 
rent chemoradiotherapy (CCRT) versus radiotherapy (RT) alone in elderly patients 
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(those aged >80 years) with muscle-invasive bladder cancer (MIBC) [52]. A total of 
1369 patients who were treated with RT from 2004 through 2013 met eligibility 
criteria: 739 patients (54%) received RT alone and 630 patients (46%) received 
CCRT [52]. When comparing CCRT with RT alone, the 2-year OS rate was 56% 
versus 42% (p < 0.0001), respectively [52]. Multivariable analysis demonstrated 
that CCRT (hazard ratio [HR], 0.74; 95% confidence interval [95% CI], 0.65-0.84 
[p < 0.0001]) and a higher RT dose (HR, 0.78; 95% CI, 0.67—-0.90 [p < 0.001]) were 
associated with improved OS [52]. T4 disease was associated with worse OS (HR, 
1.42; 95% CI, 1.15-1.76 [p = 0.001]). After using 1-to-1 propensity score matching, 
there remained an OS benefit for the use of CCRT (HR, 0.77; 95% CI, 0.67—0.90 
[p < 0.001]) [52]. 


67.2.7 Chemotherapy vs. Chemoradiotherapy Outcomes 
in Muscle Invasive Bladder Cancer 


Haque et al. [5] evaluated national practice patterns and outcomes of chemotherapy 
(CT) versus Chemoradiotherapy (CRT) to elucidate the optimal therapy for this 
patient population. Of 1783 total patients, 1388 (77.8%) underwent CT alone, and 
395 (22.2%) CRT [5]. Although patients receiving CRT tended to be of higher 
socioeconomic status, they were more likely older (p = 0.053), higher T stage, N1 
(versus N2) disease, squamous histology, and treated at a non-academic center 
(p < 0.05) [5]. On Cox multivariate analysis, receipt of CRT was independently 
associated with improved survival (p < 0.001) [5]. Outcome improvements with 
CRT persisted on evaluation of propensity-matched populations (p < 0.001) [5]. 


67.2.8 The Role of Neoadjuvant Chemotherapy 
Pre Chemoradiation 


Jiang et al. [53] examined the role of NAC in fit, cisplatin-eligible patients who opt 
for bladder preservation warrants further evaluation [53] Most completed planned 
NAC (95%) [53]. All patients completed external-beam radiotherapy, and 84% 
completed at least 60% of the planned concurrent weekly cisplatin doses [53]. Two- 
year OS and disease-specific survival rates were 74% (95% confidence interval, 
57.7-84.9) and 88% (95% confidence interval, 78.5—98.1), respectively [53]. Two- 
year bladder-intact disease-free survival was 64% [53]. Salvage cystectomy was 
performed in 14% [53]. Distant relapse occurred in 11%, and 9% died of metastatic 
disease [53]. OS was associated with baseline hydronephrosis and with bladder- 
intact disease-free survival with residual disease on cystoscopy [53]. 

Tunio et al. [54] reviewed neoadjuvant chemotherapy prior to concurrent chemo- 
radiation in muscle-invasive bladder cancer [54]. Out of 43, 32 patients (78.04%) 
achieved CR at time of cystoscopic evaluation [54]. Six patients who did not achieve 
CR (14.63%) underwent salvage cystectomies, remaining were not operable [54]. 
Overall survival was 61% [54]. Local recurrences were seen in 3 patients (10%) 
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(2pT1, 1pT2), distant metastases were seen in 2 patients (6.6%); 27/41 were alive, 
of whom 23 (56.1%) were retaining intact diseasefree bladders [54]. The Tumour 
stage, incomplete TURBT and presence of hydronephrosis were important prognos- 
tic factors (log-rank p values 0.0001, 0.0001 and 0.001 respectively) [54]. 


67.2.9 Neoadjuvant Chemotherapy vs. Concomitant 
Chemoradiation for Muscle Invasive Bladder Cancer 


George et al. [55] described the outcome of patients with muscle-invasive bladder 
carcinoma treated with neoadjuvant chemotherapy vs. chemoradiotherapy alone 
[55]. Of the 22 patients who received neoadjuvant chemotherapy, 18 (82%) had 
received two or more cycles; 51 (85%) of the 60 patients received the concomitant 
chemotherapy as planned. Radiotherapy was completed in 56 patients [55]. Twenty- 
eight patients developed relapse either locally (14 did not achieve a complete local 
response after chemoradiotherapy and 6 had true local relapse during follow-up) or 
at distant sites [55]. The actuarial 5-year disease-specific survival and freedom from 
local and distant relapse rate was 54% and 42%, respectively [55]. The actuarial 
local control rate with an intact bladder was 56% at 5 years [55]. When stratified 
according to stage and grade, patients with Stage T2-T3, grade 2 tumors had a sta- 
tistically significantly better chance of remaining relapse free than did the others 
(p = 0.045) [55]. Salvage cystectomy (n = 11) for isolated local failure in this popu- 
lation achieved limited results [55]. 


67.2.10 Chemoradiation in the Elderly or Unfit with Muscle 
Invasive Bladder Cancer 


Maebayashi et al. [56] examined whether the feasibility of concurrent use of intra- 
arterial chemotherapy (IAC) with RT for MIBC in elderly patients [56]. The 2- and 
5-year overall survival rates were 80% and 66.7% in the IACRT group [56]. The 
1- and 2-year survival rates in the RT-alone group were 50% and 25%, respectively 
[56]. Regarding late adverse events, only one patient experienced grade 2 genitouri- 
nary toxicity [56]. 

Arias et al. [57] examined a protocol with methotrexate, vinblastine, doxorubi- 
cin, and cisplatin (M-VAC regimen) and radiotherapy for these patients [57]. 
Traditionally, age is an impacting factor, often to the exclusion of the older patients 
from the oncologic protocols that are considered to be more aggressive [57]. The 
authors analysed 20 patients (age >70 years) who were treated during this period 
with the same protocol as the authors’ other patients [57]. Tumour response after a 
dose of 45 Gy included 11 complete responses (55%), 5 partial responses (25%), 
and 4 nonresponses (20%) [57]. Overall survival was 75%, 34%, and 27% in the 
second, third, and fifth years of follow-up, respectively [57]. Cause specific survival 
was 79%, 54%, and 38%, respectively [57]. Survival for patients with complete 
response was 100%, 60%, and 48%, respectively. Severe toxicity was uncommon, 
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with the most frequent toxicities being leukopenia and cystitis [57]. No treatment- 
related death occurred with either treatment protocol [57]. 

Mayadagli et al. [58] observed the outcome of maximal transurethral resection of 
bladder tumour (TURBT) followed by induction chemotherapy and concurrent 
chemoradiotherapy in medically inoperable patients with bladder cancer [58]. 
Radiologically, complete and partial response rates were 60% and 36.7%, while 
cystoscopically they were 40% and 30%, respectively [58]. Local progression (4 
cases) and distant metastasis (11 cases) were noted [58]. Median overall survival 
and progression free survival were 32 and 21 months, respectively [58]. One -and 
2-year overall survival and progression-free survival rates were 97.60% and 83.49%, 
respectively [58]. Vikram et al. [59] studied rapidly alternating chemotherapy and 
radiotherapy in patients unfit for cystectomy [59]. There was 1 treatment-related 
death (5% of patients), but otherwise the acute toxicity was relatively mild [59]. 
Cystoscopy | month after chemoradiotherapy did not reveal invasive cancer in any 
patient [59]. Subsequent cystoscopies detected recurrent invasive cancer in 3 
patients after 30, 44, and 82 months, respectively [59]. The observed survival rate 
after 5 years was 37%, the cause specific survival rate was 63%, the metastasis free 
rate was 71%, and the local control rate was 80% [59]. Eighty-four percent of 
patients had normal bladder function [59]. 

Demirci et al. [60] determined the efficacy and the toxicity of low dose weekly 
gemcitabine with radiotherapy, in medically unfit or refused surgery muscle- 
invasive bladder cancer (BC) patients [60]. A complete response was achieved in 
12 patients (80%) [60]. Median progression free survival and overall survival 
were 15 months (range, 7-23 months) and 18 months (range not calculated), 
respectively [60]. Local recurrence was found in 3 patients (20%) and distant 
recurrence was found in 5 patients (33.3%) for the entire group [60]. While sal- 
vage surgery was performed on | patient, salvage chemotherapy was delivered for 
4 patients [60]. Treatment was well tolerated, there was no treatment interruption 
or instances of toxic death [60]. A serious toxicity (grade 3) cystitis was seen in 
only 1 patient [60]. 

Chen et al. [61] investigated the tolerance and efficacy of a modified concurrent 
chemoradiation (CCRT) protocol for patients with invasive bladder cancer “unfit” 
for radical cystectomy [61]. Seventy-four percent of patients (17/23) completed the 
CCRT protocol. Radiation Therapy Oncology Group (RTOG) Grade 3 acute toxici- 
ties were observed in 4 patients, which included leucopenia, vomiting, genitouri- 
nary (GU) tract infection, and diarrhea [61]. No treatment-related deaths occurred 
during the CCRT period. RTOG Grade 3 or more late complications were observed 
in 3 patients; one of them died of radiation cystitis superimposed with GU infection. 
Of the 18 patients whose response to CCRT was evaluated, a complete tumour 
response was documented in 16 patients (89%) [61]. With a median follow-up of 
3 years, the 3-year overall survival (OS) and disease-free survival (DFS) for all 
patients was 69% and 65% respectively [61]. Meanwhile, the 3-year overall and 
DFS rates for patients who completed CCRT vs. those who did not complete CCRT 
were 82% vs. 33% and 75% vs. 33%, respectively (p = 0.18 for OS and p = 0.04 for 
DFS) [61]. 
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67.2.11 Female Outcomes with Chemoradiotherapy in Muscle 
Invasive Bladder Cancer 


Kachnic et al. [62] assessed female outcomes with muscle-invading bladder carci- 
noma treated with chemoradiotherapy [62]. All 21 patients have full urinary conti- 
nence and no dysuria [62]. Nineteen report unchanged or improved bladder capacity 
and function [62]. No patient reported loss of bowel continence [62]. Of the five 
women who were sexually active, two report an increase in intercourse frequency 
and one noted a decrease [62]. There is no decrease in intercourse satisfaction or 
orgasm, and no dyspareunia or vaginal bleeding was noted [62]. Eleven patients 
reported high levels of anxiety related to their bladder cancer before treatment [62]. 
This was significantly reduced or absent in 9 of 11 after treatment [62]. Actuarial 
overall survival for all 42 women was 58% at 5 years [62]. Actuarial overall survival 
with an intact bladder was 47% at 5 years [62]. 


67.2.12 Patient Reported Outcome Measures 
in Chemoradiation Therapy 


Thompson et al. [63] assessed patient reported outcome measures in concurrent 
chemoradiation therapy with gemcitabine (GemX) for muscle invasive bladder can- 
cer following neoadjuvant chemotherapy (neoGemX) [63]. The radiation therapy 
completion rate was 95%, and 96% of patients completed at least 3 cycles of gem- 
citabine [63]. Bowel toxicity of grade 3 or greater was reported in 7 of 38 patients 
(18%) in the neoGemX group and 5 of 25 (20%) in the GemX group [63]. Three 
GemX and two neoGemX patients had grade 3 or greater urinary toxicity [63]. 
Forty-nine patients completed questionnaires and were included in the analysis. 
Scores on the late effects in normal tissues-subjective, objective, management, and 
analytic scales showed an expected peak by week 4 of treatment [63]. There was no 
statistically significant difference between mean scores at baseline and 12 months 
after treatment completion or between the neoGemX and GemX groups [63]. 

Lagrange et al. [64] evaluated bladder preservation and functional quality after 
concurrent chemoradiotherapy for muscle-invasive cancer in 53 patients included in 
a Phase II trial [64]. Thirty-two percent of patients had T2a tumors, 46% T2b, 16% 
T3, and 6% T4 [64]. A visibly complete transurethral resection was possible in 66%. 
Median follow-up was 8 years. Bladder was preserved in 67% (95% confidence 
interval, 52-79%) of patients [64]. Overall survival was 36% (95% confidence 
interval, 23-49%) at 8 years for all patients, and 45% (28-61%) for the 36 patients 
suitable for surgery [64]. Satisfactory bladder function, according to LENT-SOMA, 
was reported for 100% of patients with preserved bladder and locally controlled 
disease 6—36 months after the beginning of treatment [64]. Satisfactory bladder 
function was reported for 35% of patients before treatment and for 43%, 57%, and 
29%, respectively, at 6, 18, and 36 months [64]. 

Huddart et al. [65] conducted largest randomised trial of bladder-sparing treat- 
ment for muscle-invasive bladder cancer, demonstrated improvement of local 


67.2 Systematic Review Results 487 


control and bladder cancer-specific survival from the addition of concomitant 
5-fluorouracil and mitomycin C to radiotherapy. The aim was to assess health 
related quality of life. Data were available for 331 (92%) and 204 (93%) partici- 
pants at baseline and for 192 (54%) and 114 (52%) at 12 months for the chemo- 
therapy and radiotherapy comparisons, respectively. HRQoL declined at EoT 
(BLCS —5.06 [99% confidence interval: —6.12 to —4.00, p < 0.001]; overall FACT-B 
TOTAL score —8.22 [—10.76 to —5.68, p < 0.01]), recovering to baseline at 6 months 
and remaining similar to baseline subsequently. There was no significant difference 
between randomised groups at any time point. 


67.2.13 Adjuvant Chemotherapy vs. Chemoradiotherapy 
for Muscle Invasive Bladder Cancer 


Feng et al. [66] investigated bladder preservation therapy with a well-tolerated strat- 
egy, 30 patients with bladder cancer underwent concomitant chemoradiotherapy 
with weekly carboplatin [66]. The 2-year overall survival was 75% for all patients, 
43% and 95% for patients without adjuvant chemotherapy or with adjuvant chemo- 
therapy separately [66]. This strategy was well tolerated with 7% of Grade 3/4 late 
bladder toxicity. 


67.2.14 Chemoradiation in Advanced Bladder Cancer 


Wt et al. [67] evaluated the feasibility of concurrent chemoradiotherapy (CCRT) in 
very advanced bladder cancer (stage IV) and further analysed the prognostic factors 
in these patients [67]. By August 2012, the estimated median progression-free sur- 
vival (PFS), cancer-specific survival, and overall survival (OS) were 25.7, 64.3 and 
35.8 months, respectively; the complete response (CR) rate was 68.8% [67]. Both 
clinical stage and CR following CCRT, were independent prognostic factors for 
PFS, cancer-specific survival, and OS [67]. Patients with stage IV disease who 
achieved CR had significantly better PFS (log-rank p = 0.01), cancer-specific sur- 
vival (log-rank p = 0.01), and OS (log-rank p = 0.01) than those with stage I/II 
disease but no CR [67]. The absence of hydronephrosis was the only factor predic- 
tive of CR after CCRT (odd ratio, 4.21; p = 0.04) [67]. 


67.2.15 Side Effects of Chemoradiotherapy in Muscle Invasive 
Bladder Cancer 


Gupta et al. [68] assessed outcome of chemoradiotherapy for organ preservation in 
muscle invasive bladder cancer [68]. Eleven patients have cystitis (5 Gr I, 4 Gr II 
and 2 Gr II). Five patients have myelosuppression. Ten patients have acute gastro- 
intestinal toxicity (5 Gr-I, 4 Gr-II, 1 Gr-II]) [68]. The DFS at 42 months was 54%. 
Out of 39 patients 3 were lost to follow up (2 in partial bladder group and 1 in whole 
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bladder group) [68]. Out of 36 patients 24 (66.6%) are disease free, 4 (11.1%) 
patients had recurrence for which 2 underwent salvage cystectomy whereas 2 
patients received palliative chemotherapy [68]. Five patients developed distant 
metastases (4 bone and 1 brain metastasis) [68]. 

Iwai et al. [69] compared rates of early morbidity after radical cystectomy in 
patients treated with or without induction chemoradiotherapy (CRT) [69]. Eighty- 
seven patients underwent radical cystectomy following chemoradiotherapy (chemo- 
radiotherapy group) while the remaining 106 primarily underwent radical 
cystectomy (no chemoradiotherapy group) [69]. No Grade 4-5 complication was 
observed [69]. Overall, 118 patients (61%) experienced 36 major and 122 minor 
complications [69]. There was no significant difference in the incidence of overall 
complications between the chemoradiotherapy and no chemoradiotherapy groups 
(67% vs. 57%) [69]. Overall urinary anastomosis-related complications and major 
gastrointestinal complications, most of which were Grade 3 ileus, were more fre- 
quent in the chemoradiotherapy group than the no chemoradiotherapy group (11% 
vs. 2%, p = 0.007; and 14% vs. 4%, p = 0.02; respectively) [69]. Multivariate analy- 
sis identified induction chemoradiotherapy as an independent risk factor for overall 
urinary anastomosis-related complications (relative risk 6.0, p = 0.01) but not for 
major gastrointestinal complications [69]. 


67.2.16 Chemoradiation in Whole Bladder vs. Partial 
Bladder Treatment 


Kang et al. [70] examined experience using definitive chemoradiation via whole 
bladder (WB) and partial bladder (PB) treatment in muscle-invasive bladder cancer 
[70]. Freedom from local recurrence was 86% at 2 years (PB 100%, WB 77%) [70]. 
Overall survival was 80% at 1 year (PB 88%, WB 75%), and 55% at 2 years (PB 
70%, WB 48%, p = 0.38) [70]. Failure was predominantly distant [70]. Toxicities 
were minimal (3 late grade 3 ureteral, | acute grade 4 renal), and all resolved [70]. 
No cystectomies were performed for toxicity [70]. 


67.2.17 Mortality Outcomes in Chemoradiotherapy for Muscle 
Invasive Bladder Cancer 


Haque et al. [7] assessed short term mortality in radical cystectomy (RC) vs. 
Chemoradiotherapy (CRT) [7]. Of 16,658 patients, 15,208 (91.3%) underwent RC 
and 1450 (8.7%) CRT [7]. Crude rates of post-treatment mortality at 30 days were 
2.7% versus 0.6% (p < 0.001) and at 90 days were 7.5% versus 4.5% (p = 0.017) for 
patients treated with RC and CRT, respectively [7]. When stratifying by age, worse 
30- and 90-day mortality with RC was observed for patients aged >76 years [7]. 
Kaufman et al. [71] evaluated the safety, tolerance, protocol completion rate, 
tumour response rate, and patient survival of chemoradiotherapy for patients with 
muscle-invasive operable bladder cancer [71]. A total of 80 patients met protocol 
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eligibility [71]. TCI resulted in 26% developing grade 3—4 acute toxicity, mainly 
gastrointestinal (25%) [71]. During consolidation TCI, grade 3—4 acute toxicity, all 
transient, was reported in 8%. Four cycles of adjuvant chemotherapy were com- 
pleted per protocol or with minor deviations in 70% of the patients [71]. Adjuvant 
treatment was associated with grade 3 toxicity in 46% and grade 4 in 26% [71]. One 
patient had a fatal haemorrhagic stroke [71]. Late bladder radiation toxicity was 
evaluated in 53 patients with >2 years of follow-up. Of these 53 patients, 3 experi- 
enced self-limited, late grade 3 bladder toxicity [71]. The postinduction complete 
response rate was 81% (65/80), 36 of the 80 patients died (22 of bladder cancer) 
[71]. Ata median follow-up of 49.4 months, the actuarial 5-year overall and disease- 
specific survival rate was 56% and 71%, respectively [71]. 

Orsatti et al. [72] determined whether chemoradiation in patients with muscle 
invasive bladder cancer, allowing a better quality of life as part of a phase 2 trial 
[72]. A clinical complete response was observed in 57 patients (81%), partial 
response in 7 patients (10%), and a nonresponse in 6 patients (9%) [72]. At a median 
follow-up of 45 months, 33 patients (47%) were alive and free of tumour [72]. The 
6-year overall survival and progression-free survival was 42% and 40%, respec- 
tively [72]. Systemic side effects were mild, while a moderate or severe local toxic- 
ity was observed in 14 patients and 13 patients (about 20%), respectively [72]. 


67.2.18 International Reviews and Guidelines on Chemoradiation 
in Muscle Invasive Bladder Cancer 


Leow et al. [73] provided a comprehensive overview and update of the Joint Société 
Internationale d’ Urologie-International Consultation on Urological Diseases (SIU- 
ICUD) Consultation on Bladder Cancer for muscle-invasive presumably node- 
negative bladder cancer (MIBC) [73]. Radical cystectomy (RC) is the standard of 
care for MIBC patients considered to be surgical candidates [73]. While associated 
with substantial morbidity and mortality, this has been mitigated with improved 
technique, minimally invasive technology, and better perioperative care pathways 
(e.g., enhanced recovery after surgery) [73]. Neoadjuvant (NA) cisplatin-based 
combination chemotherapy improves overall survival and should be offered to eli- 
gible >cT2NO0 patients [73]. Adjuvant (Adj) cisplatin-based combination chemo- 
therapy may be considered, particularly for pT3—4 and/or pN+ disease without prior 
NA chemotherapy [73]. Trimodal bladder-preserving treatment via maximum trans- 
urethral resection of bladder tumour followed by concurrent chemoradiation is safe 
and, when combined with early salvage RC for recurrence, offers long-term survival 
rates in selected patients comparable to RC [73]. Immunotherapy is still experimen- 
tal and is given either alone or in combination with chemotherapy and/or radia- 
tion [73]. 

Milowsky et al. [74] ASCO endorsed the European Association of Urology 
guideline on muscle-invasive (MIBC) and metastatic bladder cancer [74]. 
Multidisciplinary care for patients with MIBC and metastatic bladder cancer is criti- 
cal [74]. Chemoradiotherapy may be offered as an alternative to cystectomy in 
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appropriately selected patients with MIBC and in some patients for whom cystec- 
tomy is not an option [74]. Metastatic disease should be treated with cisplatin- 
containing combination chemotherapy or with carboplatin combination 
chemotherapy or single agents in patients ineligible for cisplatin [74]. 
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Trials in Localized Bladder Cancer 68 


A systematic review relating to trials in bladder cancer was conducted. The search 
strategy aimed to identify all references related to bladder cancer AND screening. 
Search terms used were as follows: (Bladder cancer) AND (Trials) AND (Localised). 
The following databases were screened from 1989 to June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMed 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
bladder cancer and screening. Papers were included if published after 1984 and had 
to be in English. Studies that did not conform to this were excluded. Only primary 
research was included (Fig. 68.1). The overall aim was to identify bladder cancer 
risk factors and epidemiology in muscle invasive disease. 

Abstracts were independently screened for eligibility by two reviewers and dis- 
agreements resolved through discussion or third party opinion. Agreement level was 
calculated using Cohen’s Kappa to test the intercoder reliability of this screening 
process. Cohens’ Kappa allows comparison of inter-rater reliability between papers 
using relative observed agreement. This also takes account of the comparison occur- 
ring by chance. The first reviewer agreed all 25 papers to be included, the second, 
agreed on 25. Cohens kappa was therefore 1.0. 
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Potentially relevant studies to be 
included in the systematic review 


e Potentially relevant studies for analysis (n=25) 
identified through 
database searching and 
their titles & abstracts 


independently screened by 


e Papers excluded as not 
related to search terms 
(n=0) 


e Studies excluded with 
reasons; either duplicates, 
not conforming to 

eligibility criteria (nN=268) 


2 reviewers (n=393 ) 


Potentially relevant studies 
identified through other sources & 
independently screened by 2 
reviewers (n=0) 


Potentially relevant studies to be 
included in the systematic review 
for analysis (n=25) 


Fig.68.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 


Data extraction was piloted by the researcher and amended in consultation with 
the research team (author and two academic supervisors). Data collected included 
authors, year and country of publication, study aims, setting, intervention aims, 
number of participants, study design, intervention components and delivery meth- 
ods, comparison groups and outcome measures, notes and follow-up questions for 
the authors. Studies were quality assessed using the PRISMA criteria for ran- 
domised controlled trials, Mays et al. [1, 2] for the action research and qualitative 
studies and the Critical Skills Appraisal programme for cohort studies. This was 
also applied to randomised controlled trials and qualitative studies. 

The search identified 393 papers (Fig. 68.1). All 25 mapped to the search terms and 
eligibility criteria. The current systematic reviews were examined to gain further 
knowledge about the subject. Three hundred and sixty-eight papers were excluded due 
to not conforming to eligibility criteria or adding to the evidence. Of the 25 papers left, 
relevant abstracts were identified and the full papers obtained (all of which were in 
English), to quality assure against search criteria. There was considerable heterogene- 
ity of design among the included studies therefore a narrative review of the evidence 
was undertaken. There was significant heterogeneity within studies, including clinical 
topic, numbers, outcomes, as a result a narrative review was thought to be best. There 
were 25 Trials, with a good level of evidence. These were from a range of countries 
with minimal loss to follow-up. All participants were identified appropriately. 


68.1 Systematic Review Results 

68.1.1 Bladder Preservation Therapy 

Coen evaluated fluorouracil plus cisplatin and radiation twice a day (FCT) is an 
established chemoradiation (CRT) regimen for selective bladder-sparing treatment 


of muscle-invasive bladder cancer [3]. Gemcitabine and once daily radiation (GD) 
is a well-supported alternative [3]. Patients with cT2-4a muscle-invasive bladder 
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cancer were randomly assigned to FCT or GD [3]. Patients underwent transurethral 
resection and induction CRT to 40 Gy [3]. Patients who achieved a complete 
response (CR) received consolidation CRT to 64 Gy and others underwent cystec- 
tomy [3]. Adjuvant gemcitabine/cisplatin chemotherapy was given [3]. DMF3 was 
78% and 84% for FCT and GD, respectively [3]. BI-DMFS3 was 67% and 72%, 
respectively [3]. Postinduction CR rates were 88% and 78%, respectively [3]. Of 33 
patients in the FCT arm, 21 (64%) experienced treatment-related grade 3 and 4 
toxicities during protocol treatment, with 18 (55%), 2 (6%), and 2 patients (6%) 
experiencing grade 3 and 4 hematologic, GI, and genitourinary toxicity, respec- 
tively [3]. For the 33 patients in the GD arm, these figures were 18 (55%) overall 
and 14 (42%), 3 (9%) and 2 patients (6%), respectively [3]. 

Mitin investigated muscle-invasive bladder cancer treated with induction chemo- 
radiation and then completed bladder-preserving therapy with chemoradiation ther- 
apy (chemo-RT) [4]. Thirty-six of 101 TO patients (36%) versus 5 of 18 Ta or Tis 
patients (28%) experienced bladder recurrence (p = 0.52) [4]. Thirteen patients 
among complete responders eventually required late salvage cystectomy for tumour 
recurrence, compared with 1 patient among near-complete responders (p = 0.63) 
[4]. Disease-specific, bladder-intact, and overall survivals were not significantly dif- 
ferent between TO and Ta/Tis cases [4]. 

Royce et al. [5] compare the effectiveness of trimodality therapy vs. radical cys- 
tectomy [5]. For all patients with MIBC, although the model showed identical sur- 
vival, TMT was the most effective strategy with an incremental gain of 0.59 QALYs 
over RC (7.83 vs. 7.24 QALYs, respectively) [5]. When limiting the model to 
favourable, contemporary cohorts in both the TMT and RC strategies, TMT 
remained more effective with an incremental gain of 1.61 QALYs (9.37 vs. 7.76 
QALYs, respectively) [5]. One-way sensitivity analyses demonstrated the model 
was sensitive to the quality of life parameters (i.e., the utilities) for RC and TMT [5]. 
When testing the 95% confidence interval of the RC utility parameter the model 
demonstrated an incremental gain with TMT from —0.54 to 4.23 QALYs [5]. 
Probabilistic sensitivity analysis demonstrated that TMT was more effective than 
RC for 63% of model iterations [5]. 


68.1.2 Pre-operative Fitness 


Banerjee investigated the feasibility of vigorous intensity aerobic interval exercise 
in bladder cancer patients prior to radical cystectomy (RC) [6]. Over half of the 112 
eligible patients approached in the clinic were recruited to the study (53.5%), with 
recruited patients attending a median of 8 (range 1—10) exercise sessions over a pre- 
operative period of 3—6 weeks. Improvements in peak values of oxygen pulse 
(p = 0.001), minute ventilation (p = 0.002) and power output (p < 0.001) were 
observed at the follow-up CPET in the exercise group versus controls and there 
were no adverse events [6]. Although this feasibility study was not powered to 
detect changes in post-operative recovery outcomes, there were marginal (non- 
significant) differences in favour of the exercise group in post-operative Clavien- 
Dindo score and need for high dependency unit inotropic support [6]. 
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Moeen compared the results of urethral anastomosis to a buttonhole and to the 
lowest part of the anterior suture line during orthotopic neobladder substitution [7]. 
Early postoperative complications occurred in 9 patients (5 in group I and 4 in group 
II, p = 0.484) [7]. Prolonged urinary leakage persisted for 11 and 14 days in 2 
patients in group I and 10 and 16 days in 2 patients in group II [7]. Delayed postop- 
erative complications occurred in 11 patients (5 [12.5%] in group I and 6 [15.6%] in 
group II) (p = 0.711) [7]. Three patients developed urethro-enteric strictures (2 in 
group I and 1 in group II) (p = 0.571) [7]. 

Furrer aimed to identify risk factors for AKI in patients undergoing RC and UD 
[8]. Early postoperative AKI occurred in 100/912 patients (11%). An increased risk 
was seen in patients with surgery lasting >400 min, male and obese patients (>25 kg/ 
m°) [8]. Independent predictors were duration of surgery (p = 0.020), intraoperative 
blood loss (p = 0.049), preoperative serum creatinine values (p = 0.004), intraopera- 
tive administration of crystalloids (p = 0.032), body mass index (p = 0.031), and 
fluid balance (p = 0.006) [8]. Patients with AKI had a longer hospitalization time 
(18 vs. 17 days, p = 0.040) [8]. 


68.1.3 Partial Cystectomy 


Ebbing evaluated the oncological results, associated complications, and postopera- 
tive health-related quality of life (HR-QoL) in patients treated with partial cystec- 
tomy (PC) for muscle-invasive bladder cancer (MIBC) [9]. Final pathological 
tumour stages in PC specimen were: pTO: 18.5%, non-MIBC: 3.7%, MIBC: 74.1%, 
pCIS: 14.8% [9]. Estimated 5-year overall- and progression-free survival rates were 
53.7% and 62.1%. Five (18.5%) patients experienced local recurrence with MIBC 
[9]. Overall, the salvage cystectomy rate was 18.5%. The 90-day mortality rate was 
0% [9]. Significant risk factors for progression-free survival were vascular invasion 
(HR 5.33) and tumour multilocularity (HR 4.5) in the PC specimen, and a ureteric 
reimplantation during PC (HR 4.53) [9]. The rates of intraoperative complications, 
30- and 90-day major complications were 7.4%, respectively and 14.8% for overall 
long-term complications [9]. Postoperatively, median (IQR) global health status and 
QoL in our PC cohort was 79.2 (52.1—97.9) [9]. 


68.1.4 Open vs. Robotic Radical Cystectomy 


Khan compared the outcomes of patients undergoing open radical cystectomy 
(ORC), RARC, and LRC [10]. The 30-day complication rates (classified by the 
Clavien-Dindo system) varied significantly between the three arms (ORC: 70%; 
RARC: 55%; LRC: 26%; p = 0.024) [10]. ORC complication rates were signifi- 
cantly higher than LRC (p < 0.01) [10]. The 90-day complication rates did not differ 
significantly between the three arms (ORC: 70%; RARC: 55%; LRC 32%; 
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p = 0.068) [10]. ORC resulted in a slower return to oral solids than RARC or 
LRC [10]. 

The RAZOR (Randomized Open versus Robotic Cystectomy) trial revealed non- 
inferior 2-year progression-free survival for robotic radical cystectomy [11]. 
Venkatramani reported 3-year overall survival and sought to identify factors pre- 
dicting recurrence, and progression-free and overall survival [11]. Estimated 
progression-free survival at 36 months was 68.4% (95% CI 60.1—75.3) and 65.4% 
(95% CI 56.8—72.7) in the robotic and open groups, respectively (p = 0.600) [11]. 
At 36 months overall survival was 73.9% (95% CI 65.5—80.5) and 68.5% (95% CI 
59.8-75.7) in the robotic and open groups, respectively (p = 0.334) [11]. There was 
no significant difference in the cumulative incidence rates of recurrence 
(p = 0.802) [11]. 

Parekh compare progression-free survival in patients with bladder cancer treated 
with open cystectomy and robot-assisted cystectomy [12]. The RAZOR study is a 
randomised, open-label, non-inferiority, phase 3 trial done in 15 medical centres in 
the USA [12]. Eligible participants (aged >18 years) had biopsy-proven clinical 
stage T1-T4, NO-N1, MO bladder cancer or refractory carcinoma in situ [12]. Three 
hundred and fifty participants were randomly assigned to treatment [12]. Three hun- 
dred and two patients (150 in the robotic cystectomy group and 152 in the open 
cystectomy group) were included in the per-protocol analysis set. Two-year 
progression-free survival was 72.3% (95% CI 64.3—78.8) in the robotic cystectomy 
group and 71.6% (95% CI 63.6—78.2) in the open cystectomy group (difference 
0.7%, 95% CI —9.6% to 10.9%; Pyon-interiority = 0-001), indicating non-inferiority of 
robotic cystectomy [12]. Adverse events occurred in 101 (67%) of 150 patients in 
the robotic cystectomy group and 105 (69%) of 152 patients in the open cystectomy 
group [12]. The most common adverse events were urinary tract infection (53 [35%] 
in the robotic cystectomy group vs. 39 [26%] in the open cystectomy group) and 
postoperative ileus (33 [22%] in the robotic cystectomy group vs. 31 [20%] in the 
open cystectomy group) [12]. 

Bochner compare cancer outcomes in BCa patients managed with ORC or 
robotic-assisted radical cystectomy (RARC) [13]. No differences were observed in 
recurrence (hazard ratio [HR]: 1.27; 95% confidence interval [CI]: 0.69-2.36; 
p = 0.4) or cancer-specific survival (p = 0.4) [13]. No difference in overall survival 
was observed (p = 0.8) [13]. However, the pattern of first recurrence demonstrated 
a nonstatistically significant increase in metastatic sites for those undergoing ORC 
(sub-HR [sHR]: 2.21; 95% CI: 0.96-5.12; p = 0.064) and a greater number of local/ 
abdominal sites in the RARC-treated patients (SHR: 0.34; 95% CI: 0.12-0.93; 
p = 0.035) [13]. 

Bochner compared perioperative complications between robot-assisted radical 
cystectomy (RARC) and ORC techniques (Bochner 2015). The trial enrolled 124 
patients, of whom 118 were randomized and underwent RC/PLND (Bochner 2015). 
Sixty were randomized to RARC and 58 to ORC (Bochner 2015). At 90 days, grade 
2-5 complications were observed in 62% and 66% of RARC and ORC patients, 
respectively (95% confidence interval for difference, —21% to —13%; p = 0.7) 
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(Bochner 2015). The similar rates of grade 2—5 complications at our mandated 
interim analysis met futility criteria; thus, early closure of the trial occurred (Bochner 
2015). The RARC group had lower mean intraoperative blood loss (p = 0.027) but 
significantly longer operative time than the ORC group (p < 0.001) (Bochner 2015). 
Pathologic variables including positive surgical margins and lymph node yields 
were similar (Bochner 2015). Mean hospital stay was 8 days in both arms (standard 
deviation, 3 and 5 days, respectively; p = 0.5) (Bochner 2015). 


68.1.5 Neoadjuvant Chemotherapy in Muscle Invasive 
Bladder Cancer 


Iyer assessed the efficacy and tolerability of six cycles of neoadjuvant dose-dense 
gemcitabine and cisplatin (ddGC) in patients with MIBC [14]. Patients and Methods 
In this prospective, multicenter phase II study, patients received ddGC (gemcitabine 
2500 mg/m? on day 1 and cisplatin 35 mg/m? on days 1 and 2) every 2 weeks for 
6 cycles followed by RC [14]. Fifty-seven percent of 46 evaluable patients down- 
staged to <pT2NO [14]. Pathologic response correlated with improved recurrence- 
free survival and overall survival [14]. Nineteen patients (39%) required 
toxicity-related dose modifications [14]. No patient failed to undergo RC as a result 
of chemotherapy-associated toxicities [14]. The most frequent treatment-related 
toxicity was anemia (12%; grade 3) [14]. The presence of a presumed deleterious 
DNA damage response (DDR) gene alteration was associated with chemosensitiv- 
ity (positive predictive value for <pT2NO [89%]) [14]. 

Kim investigated trends in perioperative chemotherapy use, and determined factors 
associated with neoadjuvant chemotherapy (NAC) and adjuvant chemotherapy (AC) 
use in Korean patients with muscle-invasive bladder cancer (MIBC) [15]. Complete 
remission was defined as histologically confirmed TONOMO after RC [15]. NAC and 
AC were administered to 7.3% and 18.1% of the patients, respectively [15]. The 
median time interval between completing NAC and undergoing RC was 32 days and 
the mean number of cycles was 3.2 [15]. Gemcitabine and cisplatin were most fre- 
quently used in combination for NAC (49.0%) and AC (74.9%) [15]. NAC use 
increased significantly from 4.6% between 2003 and 2005 to 8.4% between 2010 and 
2013 (p < 0.05), but AC use did not increase [15]. Only 1.9% of patients received 
NAC and AC. Complete remission after NAC was achieved in 12 patients (12.5%) [15]. 

Necchi examined sorafenib with gemcitabine and cisplatin chemotherapy (SGC) 
in an open-label, single-arm, phase 2 trial [16]. Pathologic TO response was obtained 
in 20 patients (43.5%, 95% CI: 28.9-58.9); pT < 1 in 25 (54.3%, 95% CI: 39.0-69.1) 
[16]. After a median follow-up of 35 months, the median progression-free survival 
was not reached (NR, interquartile range: 23.6-NR), nor was median overall sur- 
vival (interquartile range: 30.3-NR) [16]. Hematologic and extrahematologic grade 
3 to 4 adverse events occurred in 45.6% and 26.1% of patients, respectively [16]. In 
29 samples from responders (pT < 1) and nonresponders, different distribution of 
missense mutations involved DNA-repair genes, RAS-RAF pathway genes, 
chromatin-remodeling genes, and HER-family genes [16]. 
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68.1.6 Extended vs. Limited Lymph Node Dissection 
in Radical Cystectomy 


Gschwend evaluated whether extended versus limited LND prolongs recurrence- 
free survival (RFS) [17]. Prospective, multicenter, phase-III trial patients with 
locally resectable T1G3 or muscle-invasive urothelial BCa (T2-T4aM0) [17]. In 
total, 401 patients were randomized from February 2006 to August 2010 (203 lim- 
ited, 198 extended) [17]. The median number of dissected nodes was 19 in the 
limited and 31 in the extended arm [17]. Extended LND failed to show superiority 
over limited LND with regard to RFS (5-year RFS 65% vs. 59%; hazard ratio 
[HR] = 0.84 [95% confidence interval 0.58—1.22]; p = 0.36), CSS (5-year CSS 76% 
vs. 65%; HR = 0.70; p = 0.10), and OS (5-year OS 59% vs. 50%; HR = 0.78; 
p =0.12) [17]. Clavien grade >3 lymphoceles were more frequently reported in the 
extended LND group within 90 days after surgery. Inclusion of T1G3 tumors may 
have contributed to the negative study result [17]. 


68.1.7 Sentinel Node Detection in Muscle Invasive 
Bladder Cancer 


Rosenblatt determined whether sentinel node detection (SNd) in muscle-invasive 
urothelial bladder cancer (MIBC) can be performed in patients undergoing neoad- 
juvant chemotherapy (NAC) and determine whether SNd is feasible in all pT stages, 
including pTO [18]. Totally 1063 lymph nodes were removed (total SNs; 222—227) 
[18]. NAC patients with pTO (n = 24) displayed a true positive detection in 91.7% 
by either SNdef, with a median of 3.0 SNs. NACpT 50 patients had a true positive 
detection in 87% (SNdefl) and 91.3% (SNdef2) [18]. In a univariate analysis, 
patient group neither NAC nor tumor downstaging influenced detection rates, 
regardless of SN definition [18]. In total eight patients, 4/22 metastatic nodes were 
SNs while 18/22 were non-SNs [18]. 


68.1.8 Urinary Diversion Post Radical Cystectomy 


Skinner determined whether the T-pouch neobladder that included an antireflux 
mechanism was superior to the Studer pouch in patients with bladder cancer under- 
going radical cystectomy [19]. Multivariable analysis showed that type of ileal 
orthotopic neobladder was not independently associated with 3-year renal function 
(p = 0.63) [19]. However, baseline estimated glomerular filtration rate, age and uri- 
nary tract obstruction were independently associated with 3-year decline in renal 
function [19]. Cumulative risk of urinary tract infection and overall late complica- 
tions were not different between the groups, but the T-pouch was associated with an 
increased risk of secondary diversion related surgeries [19]. 
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68.1.9 ERAS in Radical Cystectomy 


Lin evaluated ERAS compared with the conventional recovery after surgery (CRAS) 
for RC-IUD [20]. There were 144 ERAS and 145 CRAS patients [20]. Postoperative 
complications occurred in 25.7% and 30.3% of the ERAS and CRAS patients with 
55 complications in each group, respectively (p = 0.40) [20]. There was no signifi- 
cant difference between groups in major complications (p = 0.82), or type of com- 
plications (p = 0.99) [20]. The ERAS group had faster recovery of bowel movements 
(median 88 versus 100 h, p = 0.01), fluid diet tolerance (68 versus 96 h, p < 0.001), 
regular diet tolerance (125 versus 168 h, p = 0.004), and ambulation (64 versus 72 h, 
p = 0.047) than the CRAS group, but similar time to flatus and LOS [20]. 


68.1.10 Radiotherapy in Muscle Invasive Bladder Cancer 


Whalley described the feasibility of image guided intensity modulated radiotherapy 
(IG-IMRT) using daily soft tissue matching in the treatment of bladder cancer [21]. 
Three patients ceased chemotherapy early due to toxicity. Six patients (21%) had 
acute Grade >2 genitourinary (GU) toxicity and six (21%) had acute Grade >2 
gastrointestinal (GI) toxicity [21]. Five patients (18%) developed Grade >2 late GU 
toxicity and no >2 late GI toxicity was observed [21]. Nineteen patients underwent 
cystoscopy following radiation, with complete response (CR) in 16 cases (86%), 
including all patients treated with chemoradiotherapy [21]. Eight patients relapsed, 
four of which were local relapses [21]. Of the patients with local recurrence, one 
underwent salvage cystectomy [21]. For patients treated with definitive intent, free- 
dom from locoregional recurrence (FFLR) and overall survival (OS) was 90%/100% 
for chemoradiotherapy versus 86/69% for radiotherapy alone [21]. 


68.1.11 Chemoradiotherapy in Muscle Invasive Bladder Cancer 


Michaelson treated noncystectomy candidates with daily radiation and weekly 
paclitaxel for 7 weeks. Patients whose tumors showed her2/neu overexpression 
were additionally treated with weekly trastuzumab [22]. A total of 20 evaluable 
patients were treated in group | and 46 patients in group 2 [22]. Acute treatment- 
related adverse events (AEs) were observed in 7 of 20 patients in group | (35%) and 
14 of 46 patients in group 2 (30.4%) [22]. Protocol therapy was completed by 60% 
(group 1) and 74% (group 2) of patients [22]. Most incompletions were due to toxic- 
ity, and the majority of AEs were gastrointestinal, including | grade 5 AE (group 1) 
[22]. Two other deaths (both in group 2) were unrelated to protocol therapy [22]. No 
unexpected cardiac, hematologic, or other toxicities were observed. The CR rate at 
1 year was 72% for group | and 68% for group 2 [22]. 

Thompson assessed the tolerability of concurrent chemoradiation therapy with 
gemcitabine (GemX) in muscle invasive bladder cancer following neoadjuvant che- 
motherapy (neoGemX) by use of patient- and provider-reported outcomes [23]. 
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Bowel toxicity of grade 3 or greater was reported in 7 of 38 patients (18%) in the 
neoGemX group and 5 of 25 (20%) in the GemX group [23]. Three GemX and two 
neoGemX patients had grade 3 or greater urinary toxicity [23]. Forty-nine patients 
completed questionnaires and were included in the analysis [23]. Scores on the late 
effects in normal tissues-subjective, objective, management, and analytic scales 
showed an expected peak by week 4 of treatment [23]. There was no statistically 
significant difference between mean scores at baseline and 12 months after treat- 
ment completion or between the neoGemX and GemX groups [23]. 

Datta evaluated the outcomes of loco-regional hyperthermia (HT) with radio- 
therapy (RT) and/or chemotherapy (CT) in elderly patients with muscle-invasive 
bladder cancers (MIBC) [24]. HTRT patients received a mean RT dose of 51.0 Gy 
compared to 57.1 Gy with HTCTRT (p < 0.001) in a shorter overall treatment time 
(OTT) (30.8 + 6.9 versus 43.9 + 4.0 days, p < 0.001) [24]. All HTRT patients had 
long-term local disease control, while 41.6% of HTCTRT recurred during follow- 
up [24]. None of the HTRT patients experienced grade III/IV acute and late toxici- 
ties, while these were evident in two and one HTCTRT patients respectively [24]. 
Taken together, the 3-year bladder preservation, local disease-free survival, cause- 
specific survival and overall survival were 86.6%, 60.7%, 55% and 39.5% respec- 
tively [24]. Even though the mean biological effective dose (BED) for both groups 
was similar (57.8 Gy15), the thermo-radiobiological BED estimated from 
HT-induced reduction of a/B was significantly higher for HTRT patients (91 + 4.4 
versus 85.8 + 4.3 Gy3, p = 0.018) [24]. 


68.1.12 Brachytherapy in Muscle Invasive Bladder Cancer 


van der Steen-Banasik reported experience and early results of laparoscopic implan- 
tation for interstitial brachytherapy (BT) of solitary bladder tumors and the feasibil- 
ity of a high-dose-rate (HDR) schedule [25]. These modifications resulted in an 
average postoperative hospitalization of 6 days, minimal blood loss, and no wound 
healing problems [25]. Two patients had severe acute toxicity: 1 pulmonary embo- 
lism grade 4 and 1 cardiac death [25]. Late toxicity was mild (n = 2 urogenital grade 
3 toxicity). The median follow-up was 2 years [25]. Using cumulative incidence 
competing risk analysis, the 2-year overall, disease-free, and disease-specific sur- 
vival and local control rates were 59%, 71%, 87%, and 82%, respectively [25]. 
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updates 


Trials in Locally Advanced 69 
and Metastatic Bladder Cancer 


A systematic review relating to trials in locally advanced and metastatic bladder 
cancer was conducted. Search terms used were as follows: (Bladder cancer) AND 
(Trials) AND (Locally Advanced) OR (Metastatic). The following databases were 
screened from 1989 to June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMed 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
bladder cancer and screening. Papers were included if published after 1984 and had 
to be in English. Studies that did not conform to this were excluded. Only primary 
research was included (Fig. 69.1). The overall aim was to identify bladder cancer 
risk factors and epidemiology in muscle invasive disease. 

Abstracts were independently screened for eligibility by two reviewers and dis- 
agreements resolved through discussion or third-party opinion. Agreement level 
was calculated using Cohen’s Kappa to test the intercoder reliability of this screen- 
ing process. Cohens’ Kappa allows comparison of inter-rater reliability between 
papers using relative observed agreement. This also takes account of the compari- 
son occurring by chance. The first reviewer agreed all 22 papers to be included, the 
second, agreed on 22. Cohens kappa was therefore 1.0. 
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Potentially relevant studies to be 
included in the systematic review 
for analysis (n=22) 


e Potentially relevant studies 
identified through 
database searching and 
their titles & abstracts 
independently screened by 


e Papers excluded as not 
related to search terms 


e Studies excluded with (n=0) 


reasons; either duplicates, 
not conforming to 


2 reviewers (n=393 ) eligibility criteria (n=371) 


Potentially relevant studies 
identified through other sources & 
independently screened by 2 
reviewers (n=0) 


Potentially relevant studies to be 
included in the systematic review 
for analysis (n=22) 


Fig.69.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 


Data extraction was piloted by the researcher and amended in consultation with 
the research team (author and two academic supervisors). Data collected included 
authors, year and country of publication, study aims, setting, intervention aims, 
number of participants, study design, intervention components and delivery meth- 
ods, comparison groups and outcome | measures, notes and follow-up questions for 
the authors. Studies were quality assessed using the PRISMA criteria for ran- 
domised controlled trials, Mays et al. [1, 2] for the action research and qualitative 
studies and the Critical Skills Appraisal programme for cohort studies. This was 
also applied to randomised controlled trials and qualitative studies. 

The search identified 393 papers (Fig. 69.1). All 22 mapped to the search terms 
and eligibility criteria. The current systematic reviews were examined to gain fur- 
ther knowledge about the subject. Three hundred and seventy-one papers were 
excluded due to not conforming to eligibility criteria or adding to the evidence. Of 
the 22 papers left, relevant abstracts were identified and the full papers obtained (all 
of which were in English), to quality assure against search criteria. There was con- 
siderable heterogeneity of design among the included studies therefore a narrative 
review of the evidence was undertaken. There was significant heterogeneity within 
studies, including clinical topic, numbers, outcomes, as a result a narrative review 
was thought to be best. There were 22 Trials, with a good level of evidence. These 
were from a range of countries with minimal loss to follow-up. All participants were 
identified appropriately. 
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69.1 Systematic Review Results 


69.1.1 Adjuvant Chemoradiation vs. Chemotherapy Alone 
in Locally Advanced Bladder Cancer 


Zaghloul investigated if adjuvant sequential RT plus chemotherapy can improve 
locoregional recurrence-free survival (LRFS) compared with adjuvant chemother- 
apy alone [3]. The chemotherapy plus RT arm accrued 75 patients, and the 
chemotherapy-alone arm accrued 45 patients, with a weighted randomization to 
speed accrual [3]. Fifty-three percent (64 of 120) had urothelial carcinoma, and 
46.7% (56 of 120) had squamous cell carcinoma or other [3]. The arms were bal- 
anced except for age (median, 52 vs. 55 years; p = 0.04) and tumor size (mean, 4.9 
vs. 5.8 cm; p < 0.01), both favoring chemotherapy plus RT [3]. Two-year outcomes 
and overall adjusted hazard ratios (HRs) for chemotherapy plus RT vs. chemother- 
apy alone were 96% vs. 69% (HR, 0.08; 95% CI, 0.02-0.39; p < 0.01) for LRFS, 
68% vs. 56% (HR, 0.53; 95% CI, 0.27-1.06; p = 0.07) for disease-free survival, and 
71% vs. 60% (HR, 0.61; 95% CI, 0.33-1.11; p = 0.11) for overall survival (OS) [3]. 
Five patients (7%) had RT-associated late grade 3 gastrointestinal tract adverse 
effects in the chemotherapy plus RT arm [3]. 


69.1.2 Neaoadjuvant Chemotherapy in Locally Advanced 
Bladder Cancer 


Neoadjuvant chemotherapy with methotrexate-vinblastine-doxorubicin-cisplatin 
(MVAC) is the standard of care for muscle-invasive urothelial bladder cancer [4]. 
Niederstiss-Beke et al. [4] reported on the efficacy and safety of neoadjuvant GC in 
patients with locally advanced urothelial cancer [4]. In all, 83 patients finished che- 
motherapy; 80 patients were evaluable for the primary endpoint [4]. Pathologic 
complete response (pCR) was achieved in 22.5% and near pCR was seen in 33.7% 
of the patients [4]. The 1-year PFS rate was 79.5% among those patients achieving 
<pT2 versus 100% among those patients achieving pCR or near pCR (p = 0.041). 
Five-year OS was 61.8% (95% CI 67.6 to NA) [4]. GC was well tolerated. Grade 
3/4 toxicities occurred in 38% of the patients [4]. There was no grade 3/4 renal tox- 
icity, febrile neutropenia, or death. 


69.1.3 Chemotherapy in Locally Advanced and Metastatic 
Bladder Cancer 


Bellmunt conducted a randomized study was conducted to compare cabizataxel ver- 
sus vinflunine in locally advanced bladder cancer [5]. Seventy patients were 
included in the phase II across 19 institutions in Europe [5]. Baseline characteristics 
were well balanced between the two arms [5]. Three patients (13%) obtained a par- 
tial response on cabazitaxel (95% CI 2.7—32.4) and six patients (30%) in the 
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vinflunine arm (95% CI 11.9-54.3) [5]. Median progression-free survival for caba- 
zitaxel was 1.9 versus 2.9 months for vinflunine (p = 0.039) [5]. The study did not 
proceed to phase II since the futility analysis showed a lack of efficacy of cabazi- 
taxel [5]. A trend for overall survival benefit was found favouring vinflunine (median 
7.6 versus 5.5 months) [5]. Grade 3- to 4-related adverse events were seen in 41% 
patients with no difference between the two arms [5]. 

Pulido assessed the efficacy of temsirolimus in a homogenous cohort of patients 
with recurrent or metastatic bladder cancer following first-line chemotherapy [6]. A 
total of 22 (48.9%) non-progressions were observed at 2 months with 3 partial 
responses and 19 stable diseases [6]. Remarkably, 4 patients were treated for more 
than 30 weeks [6]. Fifty patients experienced at least a related grade 1/2 (94%) and 
28 patients (52.8%) a related grade 3/4 adverse event [6]. Eleven patients had to stop 
treatment for toxicity [6]. This led to recruitment being halted by an independent 
data monitoring committee with regard to the risk-benefit balance and the fact that 
the primary objective was already met [6]. 

Powles established whether maintenance lapatinib after first-line chemotherapy 
is beneficial in human epidermal growth factor receptor (HER) 1/HER2-positive 
metastatic urothelial bladder cancer (UBC) [7]. The overall survival for lapatinib 
and placebo was 12.6 (95% CI, 9.0-16.2) and 12.0 (95% CI, 10.5-14.9) months, 
respectively (hazard ratio, 0.96; 95% CI, 0.70-1.31; p = 0.80). Discontinuation due 
to adverse events were similar in both arms (6% lapatinib and 5% placebo) [7]. The 
rate of grade 3—4 adverse events for lapatinib and placebo was 8.6% versus 8.1% 
(p = 0.82) [7]. Preplanned subset analysis of patients strongly positive for HER1/ 
HER2 (3+ on immunohistochemistry; n = 111), patients positive for only HER1 
(n = 102), and patients positive for only HER2 (n = 42) showed no significant ben- 
efit with lapatinib in terms of PFS and overall survival (p > 0.05 for each) [7]. 

Cao compared the chemotherapeutic regimens of gemcitabine plus cisplatin 
(GC) vs. pemetrexed plus cisplatin (PC) in bladder cancer (BC) with vascular inva- 
sion and/or distant metastasis [8]. The median overall survival (OS) and the median 
progression-free survival (PFS) in the GC group were significantly higher than that 
in the PC group (OS: p = 0.033 and PFS: p = 0.039, respectively) [8]. Besides, the 
response rates and disease control were obviously higher in the GC group (68% and 
86%, respectively) compared to the PC group (44% and 56%, respectively), although 
without statistical significance [8]. Regarding toxicity, higher rates of neutropenia 
and nausea in the PC group were noted, while thrombocytopenia was more frequent 
in the GC group [8]. 

Petrylak did a randomised, double-blind, phase 3 trial in patients with advanced 
or metastatic urothelial carcinoma who progressed during or after platinum-based 
chemotherapy [9]. Five hundred and thirty patients were randomly allocated either 
ramucirumab plus docetaxel (n = 263) or placebo plus docetaxel (n = 267) [9]. 
Progression-free survival was prolonged significantly in patients allocated ramuci- 
rumab plus docetaxel versus placebo plus docetaxel (median 4.07 months [95% CI 
2.96-4.47] vs. 2.76 months [2.60-2.96]; hazard ratio [HR] 0.757, 95% CI 
0.607-0.943; p = 0.0118) [9]. An objective response was achieved by 53 (24.5%, 
95% CI 18.8-30.3) of 216 patients allocated ramucirumab and 31 (14.0%, 9.4-18.6) 
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of 221 assigned placebo [9]. The most frequently reported treatment-emergent 
adverse events, regardless of causality, in either treatment group (any grade) were 
fatigue, alopecia, diarrhoea, decreased appetite, and nausea [9]. These events 
occurred predominantly at grade 1—2 severity [9]. The frequency of grade 3 or worse 
adverse events was similar for patients allocated ramucirumab and placebo (156 
[60%] of 258 vs. 163 [62%] of 265 had an adverse event), with no unexpected toxic 
effects. 63 (24%) of 258 patients allocated ramucirumab and 54 (20%) of 265 
assigned placebo had a serious adverse event [9]. Thirty-eight (15%) of 258 patients 
allocated ramucirumab and 43 (16%) of 265 assigned placebo died on treatment or 
within 30 days of discontinuation, of which 8 (3%) and 5 (2%) deaths were deemed 
related to treatment by the investigator [9]. Sepsis was the most common adverse 
event leading to death on treatment (four [2%] vs. none [0%]) [9]. One fatal event 
of neutropenic sepsis was reported in a patient allocated ramucirumab [9]. 

Cerbone determined the maximum tolerated dose (MTD) of lapatinib in combi- 
nation with GC for metastatic bladder cancer [10]. No dose-limiting toxicities 
(DLTs) were observed in cohort 1 or 2 (3 patients each); in cohort 3 (2 x 3 patients), 
1 of the 6 patients presented DLTs (grade 4, treatment-related febrile neutropenia 
and renal failure) [10]. Twelve patients received 6 cycles [10]. Lapatinib at 
750-1250 mg combined with GC appears safe and tolerable [10]. The MTD of 
lapatinib combined with GC in bladder cancer was 1250 mg [10]. 

McConkey explore clinical outcomes for patients treated with dose-dense (DD) 
methotrexate, vinblastine, doxorubicin, and cisplatin (MVAC) and bevacizumab (B) 
and the impact of UC subtype [11]. Sixty patients enrolled in a neoadjuvant trial of 
four cycles of DDMVAC + B between 2007 and 2010 [11]. Chemotherapy was 
active, with pTONO and <pT1NO downstaging rates of 38% and 53%, respectively, 
and 5-year overall survival (OS) of 63% [11]. Bevacizumab had no appreciable 
impact on outcomes. Basal tumors had improved survival compared to luminal and 
p53-like tumors (5-year OS 91%, 73%, and 36%, log-rank p = 0.015), with similar 
findings on multivariate analysis [11]. Bone metastases within 2 years were exclu- 
sively associated with the p53-like subtype (p53-like 100%, luminal 0%, basal 0%; 
p < 0.001) [11]. Tumors enriched with the p53-like subtype at cystectomy sug- 
gested chemoresistance for this subtype [11]. A separate cohort treated with periop- 
erative MVAC confirmed the UC subtype survival benefit (5-year OS 77% for basal, 
56% for luminal, and 56% for p53-like; p = 0.021) [11]. Limitations include the 
small number of pretreatment specimens with sufficient tissue for GEP [11]. 

Petrioli determined the activity and safety of carboplatin, methotrexate, vinblas- 
tine, and epirubicin (the M-VECa regimen) in patients with advanced bladder can- 
cer after failure of at least one chemotherapy line [12]. Treatment consisted of 
carboplatin 250 mg/m on day 1, methotrexate 30 mg/m on days 1 and 22, vinblas- 
tine 3 mg/m on days 2 and 22, and epirubicin 50 mg/m on day 2 every 28 days until 
disease progression or death. Response rate was the main endpoint [12]. Twenty- 
five patients were enrolled: the median age was 67 years (range 42—83) and there 
were 14 patients aged at least 70 years (56%) [12]. Fourteen patients had previously 
received vinflunine as a second-line treatment [12]. Complete remission occurred in 
one patient (4%), partial remission in five patients (20%), and stable disease in eight 
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patients (32%) [12]. The overall response rate was 24% [95% confidence interval 
(CD, 9.3-45.1%] and the overall disease control rate was 56% (95% CI, 34.9-75.5%) 
[12]. The median progression-free survival was 5.1 months (95% CI, 3.9-6.4) and 
the median overall survival was 9.5 months (95% CI, 7.1—11.2) [12]. Treatment was 
well tolerated: grade 3 neutropenia was documented in five patients and grade 3 
nausea and vomiting in two patients [12]. 

Izumi assessed gemcitabine/cisplatin (GC) split or gemcitabine/carboplatin 
(GCarbo) in renal dysfunction [13]. Patients with normal renal function treated with 
GC were also reviewed as a reference group [13]. A total of 41 patients, including 
10 treated with GCsplit, 16 treated with GCarbo, and 15 treated with GC, were 
analysed [13]. The median overall and progression-free survival in GCsplit and 
GCarbo groups were 18.1 and 12.5 months (p = 0.0454) and 9.9 and 6.4 months 
(p = 0.0404), respectively [13]. Neutropenia was relatively more severe in the 
GCsplit group than the GCarbo group (p = 0.0103) [13]. 

De Santis assessed the efficacy and tolerability profile of two vinflunine-based 
cytotoxic regimens in this setting [14]. Sixty-nine patients were enrolled (34 VG, 35 
VC). Less G3/4 haematological adverse events (AEs) were reported with VG: neu- 
tropaenia was seen in 38% (versus 68% with VC) and febrile neutropaenia in 3% 
(versus 14% with VC) of patients [14]. No major differences were observed for 
non-haematological AEs. DCR was 77% in both groups; overall response rate 
(ORR) was 44.1% versus 28.6%, with a median progression-free survival of 5.9 
versus 6.1 months and median OS of 14.0 versus 12.8 months with VG and VC, 
respectively [14]. 

Miyata examined the anticancer effects, changes in the quality of life (QoL), and 
safety of combined therapy of low-dose gemcitabine, paclitaxel, and sorafenib 
(LD-GPS) in patients with CDDP-resistant UC [15]. Twenty patients were treated 
with gemcitabine (700 mg/m? on day 1), paclitaxel (70 mg/m? on day 1), and 
sorafenib (400 mg/day on days 8—22) [15]. QoL and pain relief were evaluated 
using the short-form survey (SF)-36 for bodily pain and the visual analog scale 
(VAS). VAS scores were significantly decreased by both the second- and third-line 
therapies (p = 0.012 and 0.028, respectively) [15]. The bodily pain score from the 
SF-36 survey was also significantly (p = 0.012) decreased [15]. Complete responses, 
partial responses, and stable disease were found in 0 (0.0%), 1 (5.0%), and 13 
patients (65%), respectively [15]. Three patients (15.0%) stopped therapy because 
of grade 3 fatigue and hand-foot reactions [15]. LD-GPS therapy was well tolerated 
by patients with CDDP-resistant UC [15]. 

Vinflunine is recommended in the European guideline for the treatment of 
advanced or metastatic urothelial cell carcinoma (UCC) after failure of platinum- 
based therapy [16]. Seventy-seven platinum-pretreated patients were recruited [16]. 
Vinflunine was predominantly administered as second-line (66%) therapy or in sub- 
sequent treatment lines (21%) [16]. One third of the patients received at least six 
cycles of vinflunine and the average number was 4.7 cycles [16]. A vinflunine start- 
ing dose of 320 mg/m? was chosen in 48% of patients and 280 mg/m? in 39% [16]. 
Grade 3/4 toxicities were leucopenia 16.9%, anemia 6.5%, elevated liver enzymes 
6.5% and constipation 5.2%. ORR was 23.4% and OS was 7.7 (CI 4.1—10.4) months 
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[16]. Patients with zero, one, two or >three risk factors displayed a median OS of 
18.2, 9.5, 4.1 and 2.8 months, respectively (p = 0.0005; HR = 1.82) [16]. 


69.1.4 Immunotherapy in Locally Advanced and Metastatic 
Bladder Cancer 


Massard investigated the safety and efficacy of durvalumab, a human monoclonal 
antibody that binds programmed cell death ligand-1 (PD-L1), and the role of PD-L1 
expression on clinical response in patients with advanced urothelial bladder cancer 
(UBC) [17]. A total of 61 patients (40 PD-L1-positive, 21 PD-L1-negative), 93.4% 
of whom received one or more prior therapies for advanced disease, were treated 
(median duration of follow-up, 4.3 months) [17]. The most common treatment- 
related adverse events (AEs) of any grade were fatigue (13.1%), diarrhea (9.8%), 
and decreased appetite (8.2%) [17]. Grade 3 treatment-related AEs occurred in three 
patients (4.9%); there were no treatment-related grade 4 or 5 AEs [17]. One 
treatment-related AE (acute kidney injury) resulted in treatment discontinuation 
[17]. The ORR was 31.0% (95% CI, 17.6-47.1) in 42 response-evaluable patients, 
46.4% (95% CI, 27.5-66.1) in the PD-L1-positive subgroup, and 0% (95% CI, 
0.0—23.2) in the PD-L1-negative subgroup [17]. Responses are ongoing in 12 of 13 
responding patients, with median duration of response not yet reached (range, 4.1+ 
to 49.3+ weeks) [17]. 

Necchi assessed efficacy and safety of atezolizumab, a programmed death-ligand 
1-directed antibody, in patients with platinum-treated locally advanced or meta- 
static urothelial carcinoma [18]. In total, 220 patients who experienced progression 
from the overall cohort (n = 310) were analyzed: 137 continued atezolizumab for 
>1 dose after progression, 19 received other systemic therapy, and 64 received no 
further systemic therapy [18]. Compared with those who discontinued, patients con- 
tinuing atezolizumab beyond progression were more likely to have had a baseline 
Eastern Cooperative Oncology Group performance status of 0 (43.1% versus 
31.3%), less likely to have had baseline liver metastases (27.0% versus 41.0%), and 
more likely to have had an initial response to atezolizumab (responses in 11.7% 
versus 1.2%) [18]. Five patients (3.6%) continuing atezolizumab after progression 
had subsequent responses compared with baseline measurements [18]. Median 
post-progression overall survival was 8.6 months in patients continuing atezoli- 
zumab, 6.8 months in those receiving another treatment, and 1.2 months in those 
receiving no further treatment [18]. Atezolizumab exposure-adjusted adverse event 
frequencies were generally similar before and following progression [18]. 

Atezolizumab (anti-programmed death ligand 1) has demonstrated safety and 
activity in advanced and metastatic urothelial carcinoma, but its long-term clinical 
profile remains unknown [19]. Petrylak et al. [19] reported long-term clinical out- 
comes with atezolizumab therapy for patients with metastatic urothelial carcinoma 
[19]. Atezolizumab was given intravenously every 3 weeks until unacceptable toxic 
effects, protocol nonadherence, or loss of clinical benefit [19]. Ninety-five patients 
were evaluable (72 [76%] male; median age, 66 years [range, 36-89 years]) [19]. 
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Forty-five (47%) received atezolizumab as third-line therapy or greater [19]. Nine 
patients (9%) had a grade 3—4 treatment-related adverse event, mostly within the 
first treatment year; no serious related adverse events were observed thereafter [19]. 
One patient (1%) discontinued treatment due to a related event [19]. No treatment- 
related deaths occurred [19]. Responses occurred in 26% (95% CI, 18-36%) of 
patients [19]. Median overall survival was 10.1 months (95% CI, 7.3—17.0 months); 
3-year OS rate was 27% (95% CI, 17-36%) [19]. Response occurred in 40% (95% 
CI, 26-55%; n = 40) and 11% (95% CI, 4-25%; n = 44) of patients with pro- 
grammed death ligand 1 expression of at least 5% tumor-infiltrating immune cells 
(IC2/3) or less than 5% (ICO/1), respectively [19]. 

Plimack aimed to assess the safety and activity of an anti-PD-1 antibody pem- 
brolizumab in patients with locally advanced or metastatic urothelial cancer [20]. 
Sixty-one (53%) patients were PD-L1 positive, of whom 33 were enrolled in this 
study [20]. The most common treatment-related adverse events were fatigue (six 
[18%] of 33 patients) and peripheral oedema (4 [12%]) [20]. Five (15%) patients 
had 11 grade 3 treatment-related adverse events; no single event occurred in more 
than one patient [20]. Three (9%) patients experienced five serious treatment-related 
adverse events [20]. After median follow-up of 13 months (range 1—26, IQR 5-23), 
an overall response was achieved in seven (26% [95% CI 11-46]) of 27 assessable 
patients, with three (11% [2—29]) complete and four (15% [4—34]) partial responses 
[20]. Of the four deaths that occurred during the study (cardiac arrest, pneumonia, 
sepsis, and subarachnoid haemorrhage), none were deemed treatment related [20]. 

Levy assessed preliminary safety and efficacy results of the anti-programmed 
cell death ligand-1 (anti-PD-L1) durvalumab in combination with radiotherapy 
(RT) in an expansion cohort of patients included in a phase 1/2 trial [21]. Five 
patients (50%) reported an irradiation-related adverse event (AE) grade (G) 1 or 2 
and one patient had two G2 AEs [21]. The most frequently reported AE (3/6) was 
G2 mucositis [21]. There was no G3 or more RT-related AEs [21]. All AEs were 
transient, lasted less than one week, and were manageable by standard guidelines 
[21]. There was no unexpected AE [21]. On 10/15 in-field (IF) evaluable lesions, the 
objective response (OR) rate was 60% (complete response, 2/10 and partial response, 
4/10) and 4/10 stable disease (SD) [21]. All evaluated IF lesions had a TGR decrease 
resulting in a significant decrease in the TGR between the two periods (before ver- 
sus after RT; p < 0.01) [21]. Outfields disease evaluation retrieved 10/14 SD and 
4/14 progressive disease (PD). There was no out-field OR, no abscopal effect and no 
out-field difference between the two periods according to TGR (p = 0.09) [21]. 

Alisertib is an orally available, selective inhibitor of the aurora kinase A [22]. 
From 10/2014 to 04/2015, 22 patients were enrolled (20 evaluable for response), 8 
(36.4%) in second-line and 14 (63.6%) beyond the second-line [22]. Eight (36.4%) 
had an ECOG-performance status 1-2 [22]. Two partial responses (PR, ORR: 
9.1%), 7 stable disease (SD) and 11 PD were obtained [22]. Median follow-up was 
8.3 months (IQR: 7-10.3), 6-month progression-free survival (PFS) was 13.6% 
(95%CI: 4.8-39.0) [22]. Two SD are still receiving treatment after 11.5 and 
6.3 months [22]. Hb <10 g/dl was significantly associated with shorter PFS and OS 
multivariably (p = 0.031 and p = 0.033) [22]. Tissue of the case with 11.5 month SD 
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harbored a missense mutation of mTOR (E1813D), the nonsense mutation 
Q527STOP of TSC1, HER3 and TAFIL missense mutations [22]. Grade 3-4 
adverse events (AE) were: 40.9% mucositis, 36.4% fatigue, 18.2% neutropenia 
(13.6% febrile neutropenia) [22]. There were 2 treatment-related deaths. 


69.1.5 Immunotherapy and Radiotherapy in Metastatic 
Bladder Cancer 


Tree examined The PLUMMB trial (Pembrolizumab in Muscle-invasive/ 
Metastatic Bladder cancer), a phase I study to test the tolerability of a combina- 
tion of weekly radiation therapy with pembrolizumab in patients with metastatic 
or locally advanced urothelial cancer of the bladder [23]. In the first dose-cohort, 
patients received pembrolizumab 100 mg 3-weekly, starting 2 weeks before com- 
mencing weekly adaptive bladder radiation therapy to a dose of 36 Gy in 6 frac- 
tions [23]. The first dose-cohort was stopped after 5 patients, having met the 
predefined definition of dose-limiting toxicity [23]. Three patients experienced 
grade 3 urinary toxicities, 2 of which were attributable to therapy [23]. One patient 
experienced a grade 4 rectal perforation [23]. In view of these findings, the trial 
has been paused and the protocol will be amended to reduce radiation therapy 
dose per fraction [23]. 


69.1.6 Chemoradiotherapy in the Elderly 


Christodoulou evaluated the efficacy and tolerability of concurrent radical radio- 
therapy with gemcitabine radiosensitisation (GemX) in elderly patients with MIBC 
and compared outcomes to those from the bladder carbogen and nicotinamide 
(BCON) phase III trial [24]. Out of 167 patients who received GemX, 61 were 
elderly (36.5%) with a median age of 78 years [24]. Elderly patients had worse 
performance status (p = 0.020) and co-morbidities (p = 0.030) [24]. A similar pro- 
portion of patients received planned dose radiotherapy in both groups (p = 0.260), 
although fewer elderly patients received all four cycles of concurrent chemotherapy 
(p = 0.017) due to toxicity [24]. For OS, age had some prognostic power; HR 1.04 
(95% CI 1.00-1.08; p = 0.068) [24]. Overall survival and LPFS in elderly patients 
were comparable between CON and GemX (HR 1.13, 95% CI 0.69-1.85; p = 0.616 
and HR 0.85, 95% CI 0.41-1.74; p = 0.659 respectively) [24]. 
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Salvage Therapy 


® 


Check for 
updates 


A Systematic Review on Salvage 70 
Cystectomy 


70.1 Research Methods 


A systematic review relating to muscle invasive bladder cancer and salvage cystec- 
tomy was conducted. This was to identify whether salvage radical cystectomy has a 
role in this cohort. The search strategy aimed to identify all references related to 
bladder cancer AND muscle invasive disease AND salvage cystectomy. Search 
terms used were as follows: (Bladder cancer) AND (muscle invasive disease) AND 
(Salvage Cystectomy). The following databases were screened from 1979 to 
June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMed 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
muscle invasive bladder cancer and nerve sparing. Papers were included if pub- 
lished after 1984 and had to be in English. Studies that did not conform to this were 
excluded. Only primary research was included (Fig. 70.1). 

Abstracts were independently screened for eligibility by two reviewers and dis- 
agreements resolved through discussion or third-party opinion. Agreement level 
was calculated using Cohen’s Kappa to test the intercoder reliability of this 
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Potentially relevant studies to be 


included in the systamtic review 
(n=18) 


e Potentially relevant studies 
identified through 
database searching and 
their titles & abstracts 
independently screened by 


e Papers excluded as not 
related to search terms 
(n=0) 


e Studies excluded with 
reasons; either duplicates, 
not conforming to 

eligibility criteria (n=424) 


2 reviewers (n=442 ) 


Potentially relevant studies 
identified through other sources & 
independently screened by 2 
reviewers (n=0) 


Potentially relevant studies to be 


included in the systematic review 
for analysis (n=18) 


Fig. 70.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 


screening process. Cohens’ Kappa allows comparison of inter-rater reliability 
between papers using relative observed agreement. This also takes account of the 
comparison occurring by chance. The first reviewer agreed all 18 papers to be 
included, the second, agreed on 18. 

Data extraction was piloted by the researcher and amended in consultation with 
the research team (author and two academic supervisors). Data collected included 
authors, year and country of publication, study aims, setting, intervention aims, 
number of participants, study design, intervention components and delivery meth- 
ods, comparison groups and outcome measures, notes and follow-up questions for 
the authors. Studies were quality assessed using the PRISMA criteria for ran- 
domised controlled trials, Mays et al. [1, 2] for the action research and qualitative 
studies and the Critical Skills Appraisal programme for cohort studies. This was 
also applied to randomised controlled trials and qualitative studies. 

The search identified 442 papers (Fig. 70.1). Eighteen mapped to the search 
terms and eligibility criteria. The current systematic reviews were examined to gain 
further knowledge about the subject. Four hundred and twenty-four papers were 
excluded due to not conforming to eligibility criteria or adding to the evidence. Of 
the 18 papers left, relevant abstracts were identified and the full papers obtained (all 
of which were in English), to quality assure against search criteria. There was con- 
siderable heterogeneity of design among the included studies therefore a narrative 
review of the evidence was undertaken. There was significant heterogeneity within 
studies, including clinical topic, numbers, outcomes, as a result a narrative review 
was thought to be best. There were 16 cohort studies, with a moderate level of evi- 
dence and 2 controlled trials with a good level of evidence. These were from a range 
of countries with minimal loss to follow-up. All participants were identified 
appropriately. 
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70.2 Is Salvage Cystectomy Required? 


Treatment of a series of 194 patients with T3 (B2/C) tumors by radical radiotherapy, 
5000-5500 rad in 4 weeks, produced a 5-year survival of 40% [3]. Patients whose 
tumor completely disappeared after treatment (N = 97) had a 5-year survival of 69% 
[3]. These results raise doubts about the necessity of performing elective cystec- 
tomy in patients who achieve complete response after radiotherapy, though the sig- 
nificantly better survival of partial responders who underwent salvage cystectomy 
emphasizes the need for an active policy of cystectomy once failure to respond 
completely to radiotherapy has been established and a need for techniques to give 
early indication of nonresponse to radiotherapy [3]. 

Seven hundred and four patients with bladder cancer treated by radiotherapy at 
the London Hospital between 1965 and 1974 have been followed for a minimum 
period of 5 years [4]. Invasive tumours were usually treated by radical radiotherapy 
[4]. Cystectomy was reserved for patients whose tumours did not respond to radia- 
tion, recurred later on, or who developed complications from radiotherapy [4]. The 
crude 5-year survival rate for T3 tumours in this series was 38%—-similar to that 
obtained in other centres using pre-operative radiation followed by cystectomy, but 
this overall figure conceals the important difference between two distinct tumour 
populations [4]. Nearly half of these tumours appear to be radiosensitive, giving a 
56% crude 5-year survival rate for T3 tumours [4]. The remainder are radioinsensi- 
tive, with only a 17% crude 5-year survival rate for T3 tumours. When there is a 
good initial response to radiotherapy there would seem to be no necessity to insist 
upon cystectomy [4]. 

Nineteen salvage cystectomies were performed during a period of 17 years, 
either on patients who failed definitive radiation therapy of bladder carcinoma or on 
those with massive bleeding or incapacitating irritative bladder symptoms after irra- 
diation [5]. In 16 cases a single-stage and in 3 a two-stage procedure was used. The 
postoperative hospital mortality rate was 11% [5]. Early complications developed in 
63%, late complications in 47% of the patients [5]. The 5-year survival rate was 5%. 
In 11 cases, widespread transitional cell carcinoma was the cause of death [5]. With 
more accurate preoperative tumor staging and subsequent patient selection, better 
results can be obtained by this procedure [5]. A proposal for the treatment of patients 
with T3 bladder cancer is made [5]. 


70.3 Survival Outcomes in Salvage Cystectomy 


Abratt studied 46 patients who underwent salvage cystectomy [6]. The overall 
5-year survival rate was 43% [6]. There was a higher 5-year survival rate in patients 
with an incomplete response compared with those with a complete response to their 
prior irradiation (50% and 36%), in patients with grades | or 2 compared with grade 
3 histology (75% and 28%), and in patients with T1 or T2 tumours compared with 
T3 tumours (59% and 32%) [6]. A worsening of tumour grade and category was 
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found in some patients when comparing the findings at cystectomy with those prior 
to irradiation [6]. This was consistently higher in patients with a prior complete 
response than in those with an incomplete response [6]. There were 3 deaths and 12 
non-fatal major complications due to the prior irradiation or surgery, with a mortal- 
ity rate of 7% and an overall 5-year complications rate of 35% [6]. 

Recent clinical studies have revealed the superiority of planned preoperative irra- 
diation therapy followed by cystectomy compared to either treatment modality 
alone [7]. Crawford examined 37 consecutive patients who failed definitive irradia- 
tion therapy and had salvage cystectomy [7]. The mortality rate for this group was 
8.1% and the early complication rate was 24% [7]. However, none of the patients 
who underwent a 2-stage procedure or who had an early perineal approach died. In 
addition, only 1 (7%) of the staged patients had an early complication [7]. The over- 
all survival for the entire group of 37 patients was 38% [7]. However, those patients 
with pathological stage O or A disease had a 63% survival compared to a dismal 
19% for those with stage B or greater disease. 

Cooke established the long-term outcome for muscle-invasive transitional cell 
carcinoma of the bladder treated by radiotherapy with or without neoadjuvant cis- 
platin [8]. Minimum follow-up was 9 (median 11) years, at which time 29 patients 
(18%) remain alive [8]. Median survival was 24 months with no difference between 
the treatment groups (chi(2) = 0.08, p = 0.77) [8]. Overall cystectomy rate was 24% 
(radiotherapy alone 20%, combined therapy 28%; p = 0.24) [8]. Median time to 
cystectomy from primary treatment was 12 months; range 56 days to 10 years [8]. 
The risk of cystectomy was 11%, 10% and 7% for the first, second and third years 
after radiotherapy respectively, and 8% in total after the third year [8]. The propor- 
tion of patients alive in each successive year who had required a cystectomy was 
between 20% and 30% for 5 of the first 8 years after treatment [8]. 

The results of salvage cystectomy for persistent or recurrent tumour following 
definite radiotherapy in 47 patients are reviewed [9]. The calculated 5-year survival 
rate was 25% for all stages, with a significantly better survival for the low pathologi- 
cal stages [9]. Operative mortality was 12.8% [9]. It was concluded that salvage 
cystectomy is a suitable supplement in the treatment of bladder cancer in spite of the 
considerable operative mortality and complication rate [9]. 


70.4 Salvage Cystectomy After EBRT 


Nieuwenhuijzen evaluated the long-term results of salvage cystectomy after inter- 
stitial radiotherapy (IRT) and external beam radiotherapy (EBRT) [10]. Salvage 
cystectomy was used after failure of IRT in 14 or EBRT in 13 patients, with a 3- and 
5-year survival probability of 46% (95% confidence interval 26-65) and 33 
(11-54)% [10]. The 5-year overall survival after cystectomy was 54% after IRT and 
14% after EBRT (p = 0.12) [10]. Tumour category, response to radiation, American 
Society of Anesthesiology score, and complete tumour resection had a significant 
influence on survival [10]. Five of seven patients with incomplete resection died 
because of local disease, with a median survival of 5 months [10]. There was 
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clinical understaging after radiotherapy in 41% of patients [10]. Nine patients had 
an orthotopic neobladder, with complete day- and night-time continence in eight 
and four, respectively [10]. 

Sixty-two patients with carcinoma of the bladder who had received external radi- 
ation as definitive therapy underwent radical cystectomy for persistent or recurrent 
tumor [11]. A preoperative clinical assessment correctly predicted whether the 
tumor was superficial or advanced in 74% of patients, which correlated with prog- 
nosis [11]. Overall 5-year survival rate after cystectomy was 43%, while 5-year 
survival rates for patients with clinically staged superficial and advanced tumors 
were 64% and 25%, respectively [11]. There have been no postoperative deaths, and 
morbidity was not greater than that of patients undergoing cystectomy after planned 
preoperative radiation therapy [11]. 

Between 1976 and 1983, 70 patients who underwent cystectomy for transitional 
cell carcinoma (TCC) of the bladder were retrospectively divided into two groups: 
39 patients were treated by a protocol using 2000 rad of radiation over a period of 
5 days followed by immediate cystectomy (group 1); 31 patients who failed to be 
cured by definitive radiotherapy of 6000 rad were treated by salvage cystectomy 
(group 2) [12]. The 5-year disease-specific survival rate was not significantly differ- 
ent in the two groups of patients (64.5% and 65.5%) [12]. The postoperative early 
complication rates were similar as well (36.8% in group 1 and 35.5% in group 2) 
[12]. One patient of the group treated with 2000 rad died 19 days after surgery, giv- 
ing an operative mortality of 1.4% [12]. 

Sell examined 183 patients with transitiocellular carcinoma of the urinary blad- 
der, category T2—T4a, entered a randomized study [13]. The treatment plan was 
followed by 66 patients (75%) in the planned cystectomy group and by 88 (92%) in 
the radical radiotherapy group of which 27 (28%) were treated with salvage cystec- 
tomy [13]. The results showed a trend to a higher survival rate following the com- 
bined treatment with preoperative irradiation and cystectomy compared to radical 
irradiation followed by salvage cystectomy in case of residual tumor, but a statisti- 
cal significant difference could not be demonstrated [13]. The lack of difference 
also applied according to the actually given treatment. There was no difference in 
surgical complications between planned and salvage cystectomy and there were no 
postoperative deaths among the cystectomized patients. 


70.5 Prognostic Factors in Salvage Cystectomy 


Bruins reported the clinical outcomes and prognostic factors in patients undergoing 
salvage radical cystectomy (sRC) for recurrent urothelial carcinoma (UC) of the 
bladder following partial cystectomy (PC) [14]. Peri-operative mortality was 2.8% 
[14]. After sRC, 44 patients (61.2%) had pathologically organ-confined disease, 14 
patients (19.4%) extravesical disease and 14 patients (19.4%) lymph node positive 
disease [14]. Five-year recurrence-free survival and overall survival following sRC 
were 56% and 41%, respectively [14]. On multivariate analysis, the presence of 
pathological tumor stage >pT3a (hazard ratio 6.86, p < 0.001) and the presence of 
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lymph node metastases (hazard ratio 8.78, p < 0.001) were associated with increased 
risk of recurrence after sRC [14]. 

Droller conducted a retrospective review of patients who underwent salvage cys- 
tectomy, patients with muscle-invasive cancers who had initially presented with 
tumors that were pathologically TA or T1 appeared to have a better prognosis than 
those who had muscle-invasive (T2 or T3) cancers on initial clinical presentation 
[15]. Prognosis in each group appeared to correlate with the stage of tumor at initial 
clinical presentation rather than with stage of tumor at recurrence after radiation 
therapy [15]. Prognosis also appeared to correlate with architectural configuration 
of the presenting tumor as well as the type of invasion [15]. Thus, papillary lesions 
with muscle invasion by a broad front of histologically cohesive blocks of cells 
appeared to have a better prognosis than did solid or nodular lesions that appeared 
to invade the muscle wall in a tentacular fashion with finger like tumor cell exten- 
sions that seemed to percolate through the bladder wall [15]. Taken together, the 
results of treatment in these patients may have represented the intrinsic nature of 
their particular tumors [15]. 

Analysis of 86 patients who underwent salvage cystectomy following a radical 
course of radiotherapy for bladder cancer and 37 patients who underwent primary 
cystectomy has shown a greater survival for women than men [16]. The following 
factors were associated with a significant deterioration in survival: (1) Age at time 
of cystectomy: post-operative mortality and tumour recurrence are greater over the 
age of 70. (2) Non-function of one kidney on IVU. (3) Grade 3 tumour on cystec- 
tomy specimen. (4) pT3 or pT4 tumour on cystectomy specimen [16]. 


70.6 Post Operative Complications for Salvage Cystectomy 


Eswara characterized complications associated with salvage cystectomy [17]. 
Complications of any grade within 90 days occurred in 69% (63 of 91) of patients 
and 16% (15 of 91) experienced major complications within 90 days [17]. Of the 
patients 21% (19 of 91) required hospital readmission within 90 days [17]. The 
90-day mortality rate was 2.2% (2 of 91) [17]. Significant cardiovascular/hemato- 
logical complications (pulmonary embolism, myocardial infarction, deep vein 
thrombosis, transfusion) within 90 days were more common in the immediate than 
in the delayed cystectomy group (37% vs. 15%, p = 0.02) [17]. Tissue healing com- 
plications (fascial dehiscence, wound infection, ureteral stricture, anastomotic stric- 
ture, stoma/loop revisions) were more common in the delayed than in the immediate 
cystectomy group (35% vs. 12%, p = 0.05) [17]. 

Jenkins examined salvage cystectomy was reserved for patients whose tumours 
either did not respond completely to radiation or recurred later, provided they 
were fit for surgery and had not developed distant metastases [18]. The overall 
corrected 5-year survival rate was 40%; 75 patients responded to radiation and did 
not relapse during the period of follow-up; 20 patients had an initial response to 
radiation but subsequently relapsed, with a 5-year survival rate following relapse 
of 20% [18]. Of these, 11 patients had a cystectomy with a 5-year survival 
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following relapse of 36%, whereas all 9 patients who did not have a cystectomy 
died within 3 years; 87 patients who did not respond to radiation had a 5-year 
survival rate of 18% [18]. Of these, 22 patients underwent salvage cystectomy 
with a 5-year survival of 47%, whereas the 65 patients who did not have a cystec- 
tomy had a 5-year survival of 3% [18]. These results justify a policy of radical 
radiotherapy and salvage cystectomy rather than elective cystectomy in the treat- 
ment of invasive bladder cancer [18]. 

Twenty patients with bladder carcinoma underwent total cystectomy and one- 
stage urinary diversion after a definitive external radiotherapy [19]. The indication 
for surgery was a persistent or locally recurrent tumor and/or intractable voiding 
symptoms [19]. There was no operative mortality [19]. Early or late complications 
occurred in 14 patients (70%) and in 7 of these cases a reoperation was necessary 
[19]. The overall 5-year survival rate after the operation was 61%[19]. The progno- 
sis of the patients was dependent on the pathological stage of the tumor in cystec- 
tomy specimens [19]. 


70.7 Salvage Cystectomy and Orthotopic Neobladder 


Bochner described their salvage surgery and orthotopic bladder substitution follow- 
ing failed radical radiation therapy [20]. Operative characteristics, postoperative 
outcomes and postoperative complications related or unrelated to urinary recon- 
struction were similar between irradiated and nonirradiated patients [20]. Good day 
and night continence following surgery was reported by 67 and 56% of irradiated 
patients, respectively [20]. Patients with poor postoperative continence were suc- 
cessfully treated with the placement of an artificial urinary sphincter [20]. 
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A systematic review relating to bladder cancer and survivorship was conducted. 
This was to identify the bladder cancer and Survivorship. The search strategy aimed 
to identify all references related to bladder cancer AND Survivorship. Search terms 
used were as follows: (Bladder cancer) AND (Survivorship). The following data- 
bases were screened from 1989 to June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMed 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
bladder cancer and screening. Papers were included if published after 1984 and had 
to be in English. Studies that did not conform to this were excluded. Only primary 
research was included (Fig. 71.1). The overall aim was to identify the role and com- 
ponents of bladder cancer screening. 

Abstracts were independently screened for eligibility by two reviewers and 
disagreements resolved through discussion or third-party opinion. Agreement 
level was calculated using Cohen’s Kappa to test the intercoder reliability of this 
screening process. Cohens’ Kappa allows comparison of inter-rater reliability 
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Potentially relevant studies to be 
included in the systematic review 


e Potentially relevant 
studies identified through 
database searching and 
their titles & abstracts 
independently screened 


for analysis (n=90) 
4 } e Papers excluded as not 


related to search terms 
(n=0) 


e Studies excluded with 
reasons; either duplicates, 
not conforming to 

eligibility criteria (n=8) 


by 2 reviewers (n=98 ) 


Potentially relevant studies 
identified through other sources & 
independently screened by 2 
reviewers (n=0) 


Potentially relevant studies to be 
included in the systematic review 
for analysis (n=8) 


Fig.71.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 


between papers using relative observed agreement. This also takes account of the 
comparison occurring by chance. The first reviewer agreed all 8 papers to be 
included, the second, agreed on 8. 

Data extraction was piloted by the researcher and amended in consultation with 
the research team (author and two academic supervisors). Data collected included 
authors, year and country of publication, study aims, setting, intervention aims, 
number of participants, study design, intervention components and delivery meth- 
ods, comparison groups and outcome measures, notes and follow-up questions for 
the authors. Studies were quality assessed using the PRISMA criteria for ran- 
domised controlled trials, Mays et al. [1, 2] for the action research and qualitative 
studies and the Critical Skills Appraisal programme for cohort studies. This was 
also applied to randomised controlled trials and qualitative studies. 

The search identified 8 papers (Fig. 71.1). All 20 mapped to the search terms and 
eligibility criteria. The current systematic reviews were examined to gain further 
knowledge about the subject. Ninety papers were excluded due to not conforming 
to eligibility criteria or adding to the evidence for bladder cancer screening. Of the 
8 papers left, relevant abstracts were identified and the full papers obtained (all of 
which were in English), to quality assure against search criteria. There was consid- 
erable heterogeneity of design among the included studies therefore a narrative 
review of the evidence was undertaken. There was significant heterogeneity within 
studies, including clinical topic, numbers, outcomes, as a result a narrative review 
was thought to be best. There were 8 cohort studies, with a moderate level of evi- 
dence. These were from a range of countries with minimal loss to follow-up. All 
participants were identified appropriately. 
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71.1 Systematic Review 
71.1.1 Survivorship Differences in Demographic Factors 


Seo examine survivorship disparities in demographic factors and risk status for non- 
muscle-invasive bladder cancer (NMIBC), which accounts for more than 75% of all 
urinary bladder cancers, but is highly curable with early identification and treatment 
[3]. Among all urinary bladder cancer patients, the majority of NMIBCs were in 
male (74.1%), non-Latino white (86.7%), married (67.8%), and low-risk (37.6%) to 
intermediate-risk (44.8%) patients [3]. Survivorship (in median life years) was 
highest for non-Latino white (5.4 years), married (5.4 years), and low-risk (5.7 years) 
patients (K-M analysis, p < 0.001) [3]. There was significantly lower survivorship 
for elderly, male (female hazard ratio [HR], 0.96), Latino (HR, 1.20), and unmarried 
(married HR, 0.93) patients [3]. 


71.1.2 Health Related Quality of Life 


Physical activity has been shown to significantly improve health-related quality of 
life (HRQOL) and survivorship in a variety of patients with cancer [4]. Gopalakrishna 
et al. [4] described self-reported physical activity patterns and HRQOL and exam- 
ine the association between these measures in a large cohort of bladder cancer sur- 
vivors [4]. A total of 472 subjects (49% response rate) completed the survey [4]. The 
mean age was 74 years; 81% were male and 87% were white [4]. Similarly, subjects 
reporting “high” physical activity had a 2.2-fold increased odds of reporting higher 
global HRQOL compared with subjects reporting “low” physical activity [4]. 
Chung assessed the quality of life (QoL), informational needs, and supportive 
care needs (SCN) in a large sample of muscle invasive (MIBC) and non-muscle 
invasive (NMIBC) bladder cancer survivors across the treatment trajectory (newly 
diagnosed and undergoing treatment, post-treatment follow-up, and treatment for 
advanced/recurrent disease) [5]. Of the 1126 surveys distributed, 586 were com- 
pleted (response = 52%) [5]. Eighty-eight percent (95% CI 85-91%) of respondents 
reported at least one SCN, with a median of 12 [5]. Over half of the participants 
(54%, 95% CI 49-59%) had at least one unmet need and 15% had >10 unmet 
needs. Newly diagnosed participants had the highest number of unmet needs [5]. 
Mohamed examined unmet patient needs along the illness trajectory [6]. At diag- 
nosis unmet informational needs were predominant, consisting of insufficient dis- 
cussion of certain topics, including urinary diversion options and their side effects, 
self-care, the recovery process and medical insurance trajectory [6]. Unmet psycho- 
logical needs related to depression, and worries about changes in body image and 
sexual function were reported trajectory [6]. Postoperative unmet needs revolved 
around medical needs (e.g. pain and bowel dysfunction) and instrumental needs 
(e.g. need of support for stomal appliances, catheters and incontinence) trajectory 
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[6]. During survivorship (i.e. 6-72 months postoperatively) unmet needs centered 
around psychological support (i.e. depression, poor body image and sexual dys- 
function) and instrumental support (e.g. difficulty adjusting to changes in daily liv- 
ing) trajectory [6]. 


71.1.3 Unmet Informational Needs in Bladder 
Cancer Survivorship 


Mohamed examined whether the unmet informational and supportive care needs of 
the patients with muscle-invasive bladder cancer vary by the patients’ age, sex, or 
individual treatment choices [7]. Younger patients (<60 years) were less satisfied 
with the treatment information received presurgery and more likely to report post- 
treatment complications, choose a neobladder, and seek and receive professional 
support regarding sexual function, than were older patients (p < 0.05) [7]. More 
women than men reported difficulties with self-care and relied on themselves in 
disease self-management as opposed to relying on spousal support (p < 0.05) [7]. 
Patients with neobladder were more likely to report difficulties with urinary incon- 
tinence and deterioration in sexual function, whereas patients with ileal conduit 
were more likely to require spousal help with self-care [7]. Patients who received 
chemotherapy were significantly more likely to report changes in everyday life 
(p < 0.05) [7]. Lastly, regardless of age, sex, or treatment choice, up to 50% of 
patients reported feeling depressed before or after treatment [7]. 


71.1.4 Exercise Programming and Counselling in Bladder 
Cancer Survivorship 


Karvinen exercise programming and counseling preferences of different cancer sur- 
vivor groups may facilitate the delivery of optimal exercise programs in these grow- 
ing populations [8]. The majority of survivors indicated they would be interested 
(81.1%) and able (84.3%) to participate in an exercise program designed for bladder 
cancer survivors [8]. Strong preferences for home-based exercise programming 
(53.7%), walking (81.1%), moderate intensity activity (61.7%) and unsupervised 
sessions (70.6%) were also noted [8]. Logistic regression analyses showed that 
older survivors were more likely to prefer to exercise at home (77% vs. 68%; 
OR = 4.21, 95% CI = 0.188-0.962, p = 0.040), do light intensity exercise (33% vs. 
16%; OR = 4.50, 95% CI = 0.208-0.940, p = 0.034) and want unsupervised exercise 
sessions (75% vs. 62%; OR = 4.60, 95% CI = 1.07-4.08, p = 0.032) [8]. 


71.1.5 Health Behaviours in Bladder Cancer Survivorship 


Chung examine health behaviours in bladder cancer survivors including physical 
activity (PA), body mass index, diet quality, smoking and alcohol consumption, and 
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to explore their relationship with health-related quality of life (HRQoL) [9]. A total 
of 586 participants completed the questionnaire (52% response rate) [9]. In all, 
60.9% (n = 357) were overweight/obese, and the vast majority met alcohol recom- 
mendations (n = 521, 92.5%) and were current non-smokers (n = 535, 91.0%) [9]. 
Health behaviours did not differ between MIBC and NMIBC, and cancer treatment 
stages [9]. Sufficient PA, healthy diet, and non-smoking were significantly associ- 
ated with HRQOL, and the number of health behaviours participants engaged in was 
positively associated with HRQoL (p < 0.001) [9]. 


71.1.6 Survivorship Care Plans 


Linscott determine the prevalence of SCP receipt for survivors of genitourinary 
(GU) malignancy including kidney, prostate, and bladder cancer and evaluate 
whether receipt was associated with a measurable health benefit [10]. SCP distribu- 
tion increased from 27.5% in 2012 to 39.5% in 2017 [10]. Patients with low income, 
less formal education, and extremes of age were less likely to receive an SCP [10]. 
Those receiving an SCP were less likely to report poor physical health (OR 0.70; CI 
0.52-0.96; p = 0.026) [10]. Sub-analysis showed a similar result for physical health 
of prostate patients (OR 0.68; CI 0.48—0.96; p = 0.030) and general health of kidney 
patients (OR 0.37; CI 0.19-0.75; p = 0.006) [10]. 


71.1.7 Physical Prehabilitation Prior to Cystectomy 


Jensen investigate the feasibility, the adherence, and the efficacy of a short-term 
physical pre-habilitation program to patients with invasive bladder cancer awaiting 
radical cystectomy (RC) [11]. A total of 66% (95% confidence interval (CI) 51; 78) 
adhered more than 75% of the recommended progressive standardized exercise pro- 
gram [11]. In the intervention group, a significant improvement in muscle power of 
18% (p < 0.002) was found at time for surgery [11]. Moreover, muscle power was 
significantly improved compared to that in the standard group with 0.3 W/kg (95% 
CI 0.08; 0.5%) (p < 0.006) [11]. Adherence was not associated with pre-operative 
BMI, nutritional risk, comorbidity, pain, gender, or age [11]. 
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Cancer affects both patients and their caregivers. Caregiver burden may change dur- 
ing different stages of the patients’ cancer trajectory [1]. Limited research has 
focused on the impact of being a caregiver, assessed by the caregiver’s mental health 
and quality of life (QOL) during the curative and the palliative phases of the patient’s 
disease [1]. 

Girgis et al. [2], began to test the psychometric properties of a measure designed 
to capture the multi-dimensional supportive care needs of cancer caregivers: the 
Supportive Care Needs Survey-Partners and Caregivers (SCNS-P&C) [2]. Draft 
SCNS-P&C items were developed with reference to the literature and existing 
instruments and reviewed for face and content validity [2]. The final SCNS-P&C 
was then completed by 547 cancer caregivers. Psychometric analyses conducted 
included principal factor analysis, internal consistency, and construct validity 
through the known-group approach [2]. Across all domains, individuals with anxi- 
ety or depression were more likely to report at least one unmet moderate or high 
need in comparison to non-anxious or non-depressed participants [2]. A greater pro- 
portion of younger participants experienced at least one unmet moderate or high 
need within the Psychological and Emotional Needs and Work and Social Needs 
domains. Proportion of reported unmet needs varied across cancer types for the 
Health Care Service Needs and Information Needs domains [2]. The SCNS-P&C 
has the potential to comprehensively assess the range of caregivers’ supportive care 
needs, across the illness trajectory [2]. The SCNS-P&C can be used by researchers 
and clinicians to determine caregivers’ unmet needs, prioritize health-care resources, 
and tailor supportive cancer care services accordingly. 

Scherbring identified the level of lay caregiver burden and perception of pre- 
paredness that exists for the oncology population prior to and just after hospital 
discharge [3]. Caregivers completed Robinson’s Caregiver Strain Index and 
Archbold’s Preparedness Scale questionnaires immediately prior to discharge, 7—10 
days postdischarge, and 28-30 days postdischarge [3]. Preparedness levels ranged 
from “somewhat” to “pretty well” prepared and were consistent over time [3]. 
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Burden levels were moderate and also consistent over time. Increased levels of pre- 
paredness were associated with decreased levels of burden, and that relationship 
was consistent over time [3]. Caregivers’ levels of preparedness can be enhanced, 
although no significant differences were reported in the period from prehospital 
discharge to 1 month following discharge [3]. Burden experiences of caregivers are 
real and not affected by the transition from hospital to home. Burden experiences 
can be influenced by perceptions of preparedness [3]. Efforts to enhance the pre- 
paredness of lay caregivers can influence their burden experience. 

Cancer affects not only the quality of life (QOL) of individuals with the disease 
but also that of their family members and close friends [4]. The impact on various 
aspects of the family caregivers’ QOL is significant throughout the trajectory of the 
illness. Kim and Given reviewed literature on the QOL of family caregivers at the 
acute and middle- to long-term survivorship phases as well as the bereavement 
phase [4]. The findings suggested that the QOL of family caregivers of individuals 
with cancer varies along the illness trajectory [4]. This highlights were importance 
of assessing the ongoing adjustment of the caregivers over time. However, there 
were few theory-driven studies, and significant gaps remain in the current under- 
standing of the effects of family caregiving beyond the time of diagnosis and treat- 
ment [4]. Accumulating evidence has supported the concept that cancer affects not 
only the patients/survivors but also their family members. However, theoretically 
and methodologically rigorous research on various aspects of the family’s QOL, 
including not only the psychological but also the physical, spiritual, and behavioral 
adjustment to cancer in the family, remains sparse [4]. Family-based interventions 
across the trajectory of the illness also are needed. 

Although cancer has been considered as a chronic disease for those diagnosed, 
the long-term impact of cancer on the family caregivers’ quality of life (QOL) 
remains unknown [5]. Thus, the current study aimed: (a) to characterize family care- 
givers of cancer survivors, (b) to describe the multidimensional aspects of QOL of 
family caregivers of cancer survivors, and (c) to identify demographic and caregiv- 
ing experience factors that may play significant roles in the caregivers’ QOL around 
5 years after the relative’s initial diagnosis [5]. The findings help to increase 
evidence-based awareness of the long-term impact of cancer on the family caregiv- 
ers’ QOL [5]. Findings also have implications for developing programs, whereby 
family caregivers in the various phases of caregivership will benefit by improving 
their QOL. 

This study describes the concordance between advanced cancer patients’ self- 
report of quality of life and their caregivers’ perception of the patients’ quality of 
life at two time points. It is often necessary for health professionals to rely on infor- 
mation about the patients’ quality of life that is provided by family caregivers 
(proxy), even though information from the patients is considered ‘the gold standard’ 
[6]. Therefore, it is important to establish how reliable this proxy information is. 
Data were collected 4—6 weeks following diagnosis of recurrent or progressive dis- 
ease, and again 12 weeks later [6]. Fifty-one patients and their caregivers completed 
the European Organization for Research and Treatment of Cancer (EORTC) Quality 
of Life Questionnaire (QLQ-C30), version 2.0 at both time points [6]. In general, 
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most caregivers were able to accurately rate the global quality of life, the level of 
functioning and the degree of symptom distress experienced by the person they 
were caring for, when compared with the patients’ self-rating [6]. Caregiver ratings 
for physical domains tended to be more in agreement with those of patients as com- 
pared with ratings of the psychosocial domains [6]. This study suggests information 
from proxy raters is reliable when the proxy is a family caregiver, and this remains 
true over time. 

When a patient is diagnosed with cancer, family members often assume respon- 
sibility for providing care. They are typically involved not only with the diagnostic 
and treatment phases of care but also across the care trajectory and into survivorship 
[7]. These caregivers are a primary source of support to individuals with cancer. The 
purpose of this article is to present an overview of the challenges, needs, and roles 
of family caregivers over the course of the cancer treatment trajectory and to discuss 
what support the professionals can provide [7]. Caregivers require support, coordi- 
nation, and communication with health care providers if they are to be successful in 
carrying out tasks of care [7]. Concern for caregivers as partners in patient care and 
caregiver outcomes deserves attention from health care professionals. Considering 
the caregivers’ value to the health care team, this role should not be 
underestimated. 

Grov and Valeberg [1] compared caregivers of cancer patients during the curative 
and a palliative phases with respect to their mental health and health-related QOL 
[1]. This descriptive, cross-sectional study combines data from two studies. The first 
group consists of caregivers of patients with cancer in the late palliative phase and 
the second group consists of caregivers of outpatients with cancer who suffer from 
pain and/or use analgesics [1]. Based on this material, no significant differences in 
mental health and health-related QOL were revealed for caregivers of cancer 
patients in the palliative and the curative phases, respectively [1]. Neither education 
level in the caregivers, nor the patients’ functional status influenced caregivers’ 
mental health or QOL. Younger caregivers seem to have better physical QOL [1]. 
Being caregivers of cancer patients seems to have a similar pattern of impact on 
caregivers’ mental health and quality of life regardless of the patient’s disease 
stage [1]. 

To understand family caregivers’ needs for better preparation and care, this state- 
of-the-science review examines the effect of caregiving on the health and well-being 
of caregivers, the efficacy of research-tested interventions on patient and caregiver 
outcomes, implications of the research on policy and practice, and recommenda- 
tions for practice and future research [8]. Research findings indicate that caregiver 
stress can lead to psychological and sleep disturbances and changes in caregivers’ 
physical health, immune function, and financial well-being [8]. Research-tested 
interventions delivered to caregivers of patients with cancer or other chronic ill- 
nesses can reduce many of these negative effects and improve caregivers’ coping 
skills, knowledge, and quality of life [8]. Although these interventions also decrease 
patients’ symptoms, reduce mortality (non-dementia patients), and improve 
patients’ physical and mental health, they are seldom implemented in practice [8]. 
Recommendations for practice include development of standardized guidelines that 
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address caregiver assessment, education, and resources; identification of “caregiver 
champions” in practice settings; provision of referrals to established support orga- 
nizations for caregivers (e.g., Cancer Support Community, Cancer Care); and col- 
laboration among caregiving, professional, and cancer-related organizations to 
advocate policy and practice changes for family caregivers. 
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Muscle Invasive Bladder Cancer: What is 7 3 
the Impact of Radical Cystectomy 

on Patient Reported Outcome 

Measures? 


73.1 Definition of Bladder Cancer Survivorship 


The definition of cancer survivorship is varied. Survivorship is defined by Macmillan 
Cancer Support [1], as ‘someone who has completed initial cancer management 
with no evidence of apparent disease’. According to the National Cancer Institute in 
the USA, cancer survivorship encompasses the “physical, psychosocial, and eco- 
nomic issues of cancer from diagnosis until the end of life.” The National Coalition 
of Cancer Survivors defines being a survivor as ‘from diagnosis of cancer onwards’. 
This has been extended to include ‘the experience of living with, through and 
beyond a diagnosis’. 

Bladder cancer (BC) is a common with variable treatments and variable out- 
comes as a result. Despite the disease’s high prevalence, little is known of the expe- 
rience of patients [2]. National patient experience surveys suggest that those with 
BC have poorer experiences than those with other common cancers. The aim of this 
review is to identify first-hand accounts of the lived experiences of diagnosis through 
to survivorship. 


73.2 Bladder Cancer Survivorship and Patient Reported 
Outcome Measures: Code 1 Erectile Dysfunction 


Post TURBT, 7 patients were involved. Comments made were as followed: 


Code 1: Erectile dysfunction) Comments made were as followed 
Age related disease ‘ED does apply to elderly.’ 


No requirement for ‘Op does not affect erectile problem.’ 
treatment 
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Code 1: Erectile dysfunction) Comments made were as followed 


Side effects of surgery and | ‘ED afterwards—1 month-age dependant—would initially try to 
requirement for a pathway | see if it resolved, then seek CNS help—an opt in pathway would 


help.’ 


This clearly indicates, that ED is an age-related problem, which would be of 
more concern to younger patients. There clearly needs to be a pathway in place to 


support this. 


Post MMC instillation, 5 patients were involved there were no side effects 


experienced. 


Post cystectomy, there were 10 patients involved. Comments made were as 


follows: 


Code 1: Erectile 


dysfunction Comments made as follows 

Side effects of Problems getting erections, prolonged time to get prescription, have to 
treatment order in caverject. 

Psychological Biggest psychological effect from lack of erections. 

impact 


Requirement for 
pathway 


Specialised pathway would make a difference, with CNS, and 
counsellor, but needs to start 6 months after cystectomy. 


Requirement for 
pathway 


Lack of support in a timely manner. 


Age related disease 


ED present, age related as to whether it is treated. 


Requirement for 
pathway 


No erections—not prepared—pathway few months after. 


73.3 Bladder Cancer Survivorship and Patient Reported 
Outcome Measures: Code 2 Age Related disease 


Post TURBT, 7 patients were involved. Comments made were as followed: 


Code 2: Age 

related disease | Comments made were as followed 

Age related ‘ED does apply to elderly.’ 

disease 

Age related ‘ED afterwards—1 month-age dependant—would initially try to see if it 
disease resolved, then seek CNS help—an opt in pathway would help.’ 

Side effects of 

surgery 


Post BCG/MMC there were 7 patients involved, there were no age related effects 


experienced. 


Post radical cystectomy, there were 10 patients involved, the comments made 


were as follows: 
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Code 2: Age related 
disease Comments made were as followed 


Age related disease Operation went well, not ready for prolonged healing process. Not 
prepared for hernia. 


Age related disease Not prepared for length of rehabilitation. 


Side effects of Nutritionist needed. Taken erections away, but age related. 
surgery 


This demonstrates, there is a clear requirement for a pathway, and to specific 
indivisualised age related focus for treatment. 


73.4 Bladder Cancer Survivorship and Patient Reported 
Outcome Measures: Code 3 Side Effects 
Post Operatively 


Post TURBT, 7 patients were involved. Comments made were as followed: 


Code 3: Side effects post 
operatively 


Comments made were as followed 
No side effects. 
Op does not affect erectile problem. 


Age related disease 


Age related disease 


Side effects of surgery Recurrent problems with chest and UTI-managed medically- 


really happy. 


Post BCG/MMC there were 7 patients involved, there were no age related effects 
experienced. 


Code 3: Side effects post surgery Comments made were as followed 
Side effects post surgery Prepared for side effects. 

Education pre op Shock at diagnosis but well supported. 
Side effects of surgery No side effects experienced. 


Post radical cystectomy, there were 10 patients involved, the comments made 
were as follows: 


Code 3: Side effects 
post surgery Comments made were as followed 


Side effects post Operation went well, not ready for prolonged healing process. Not 


surgery prepared for hernia. 
Requirement for Specialised pathway would make a difference, with CNS, and 
pathway counsellor, but needs to start 6 months after cystectomy. 


Side effects of surgery | Minor infection post op-wound infection. 
Not fully prepared for operation or side effects. 
Not prepared for length of rehabilitation. 


Side effects of surgery | Lymphoedema-currently present. Pathway needed with CNS, but 
difficult to get a time as to when to start-pt dependant. 
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This demonstrates, there is a clear requirement for a pathway, more so to address 
side effects of surgery and age related diseases. 


73.5 Bladder Cancer Survivorship and Patient Reported 
Outcome Measures: Code 4 Psychological Impact 


There were no psychological issues experienced in either the TURBT/MMC/ 
BCG groups. 

There were 10 patients who underwent radical cystectomy. Comments made 
were as follows: 


“Code 4: Psychological impact from 
ED Comments made were as followed 
Impact of operation Biggest psychological effect from lack of erections. 
Impact of operation Operation went well, not ready for prolonged healing 
process. 
Impact of operation Not fully prepared for operation or side effects. 


All of these issues could be dealt with by a bladder cancer survivorship pathway. 


73.6 Bladder Cancer Survivorship and Patient Reported 
Outcome Measures: Code 5 Impact of Operation 
on General Health 


There were 7 patients involved with TURBTs. 


Code 5: Impact of 
operation on general 


health Comments made were as followed 

Impact of operation No side effects 

Impact of operation ED afterwards—1 month-age dependant—would initially try to see 
if it resolved, then seek CNS help—an opt in pathway would help 

Impact of operation Recurrent problems with chest and UTI-managed medically-really 
happy 


There was no impact of procedure experience for BCG/MMC patients. 
There were 10 patients who underwent radical cystectomy. Comments made 
were as follows: 


Code 5: Impact of operation 

on general health Comments made were as followed 

Requirement for pathway Peer support group with CNS beforehand would have helped. 

Nutritionist requirement Nutritionist needed. Taken erections away, but age related. 
Lymphoedema-currently present. Pathway needed with CNS, but 
difficult to get a time as to when to start-pt dependant. 
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Code 5: Impact of operation 


on general health Comments made were as followed 
Impact of operation Problem post op-hernia post op. 
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Survivorship Issues in Muscle Invasive 74 
Bladder Cancer 


Bladder cancer is the fifth most commonly diagnosed cancer and the most expen- 
sive adult cancer in average healthcare costs incurred per patient in the USA [1]. 
However, little is known about factors influencing patients’ treatment decisions, 
quality of life, and responses to treatment impairments. MIBC may be treated with 
curative intent by either external beam radiation therapy (with or without chemo- 
therapy) or radical cystectomy, with or without perioperative chemotherapy. Radical 
cystectomy necessitates urinary diversion using one of three major methods: incon- 
tinent cutaneous (e.g., the ileal conduit), continent cutaneous, or orthotopic (e.g., 
the neobladder) diversion. 

The Functional Assessment of Cancer Therapy (FACT-BL) instrument was used 
to evaluate QOL in a population-based sample of bladder cancer patients [2]. QOL 
scores were compared between those undergoing radical cystectomy (RC) or those 
with an intact bladder (BI) and between continent and conduit urinary diversion 
groups [2]. There were no differences in general QOL scores between RC and BI 
groups and between the two urinary diversion groups, but patients undergoing RC 
had worse sexual function scores. QOL scores for BI patients tended to decrease 
with increasing age (p = 0.01). Presence of comorbid conditions lowered QOL 
(p < 0.05). This demonstrates general QOL does not vary among long-term bladder 
cancer survivors regardless of treatment, but sexual functioning can be adversely 
affected in those undergoing cystectomy. Long-term QOL declines even in those 
with intact bladders, particularly in those with comorbidities. 

Physical exercises offer a variety of health benefits to cancer survivors during 
and post-treatment. Jensen et al., investigated the feasibility, the adherence, and the 
efficacy of a short-term physical pre-habilitation program to patients with invasive 
bladder cancer awaiting radical cystectomy (RC) [3]. A prospective randomized 
controlled clinical trial investigated efficacy of a multidisciplinary rehabilitation 
program on length of stay following RC. A total of 107 patients were included in the 
intension-to-treat population revealing 50 patients in the intervention group and 57 
patients in the standard group. A total of 66% (95% confidence interval (CI) 51; 78) 
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adhered more than 75% of the recommended progressive standardized exercise pro- 
gram. In the intervention group, a significant improvement in muscle power of 18% 
(p < 0.002) was found at time for surgery. Moreover, muscle power was signifi- 
cantly improved compared to that in the standard group with 0.3 W/kg (95% CI 
0.08; 0.5%) (p < 0.006). Adherence was not associated with pre-operative BMI, 
nutritional risk, comorbidity, pain, gender, or age. This demonstrates in patients 
awaiting RC, a short-term exercise-based pre-habilitation intervention is feasible 
and effective and should be considered in future survivorship strategies [3]. 

Kulaksizoglu et al., reviewed the time it takes cystectomized patients’ to adapt to 
their new health status. The mean follow-up of the study group was 27.7 + 7.3 months 
(range 12—46 months). At the 12th-month and thereafter the symptom scores of the 
patients decreased significantly in comparison to both the pre-operative and the 
post-operative 3—6 months (23.4 + 13.7 and 21.8 + 18.5, respectively; p < 0.01 for 
all) [4]. There was a 23% pre-operative depression rate, which comes down to 16% 
at the 12th-month control. The peak depression scores suggesting depression are 
observed at the third-month controls. There is a gradual decrease in depression 
score starting from the sixth-month controls and all reach minimum scores after 
12 months [4]. This demonstrates both psychological and health-related quality of 
life measures come to baseline values and stabilize after the 12th-month period, 
suggesting that the time frame for the adaptation of patients is 12 months in patients 
undergoing radical cystectomy surgery. 

Several unmet needs emerged about 6 months after surgery, when patients and 
their families are transitioning into the survivorship phase [1]. Many patients 
reported that they were unable to resume some of the usual physical or social activi- 
ties because of treatment sequelae. Changes in sexual function (43.33%) were 
reported by both men (36.36%) and women (62.50%) [1]. Changes in sexual func- 
tion reported by men included erectile dysfunction and low libido. Women reported 
difficulties related to vaginal dryness, pain during sexual intercourse, and lost desire 
for sex because of changes in body image and having a stoma [1]. About 36% of 
these patients (25% women, 40.91% men) were bothered by these changes and only 
16.67% (12.50% women, 18.18% men) received professional advice concerning 
sexual dysfunction However, when asked whether they would have made a different 
treatment decision if they [1] had known what they knew now, many patients indi- 
cated they would not have changed their decision. One-fifth of the sample (20%; 
25% women and 36.36% men) reported difficulties in adjusting to a changed 
body image. 

In the USA radical surgery remains the golden standard for invasive bladder 
cancer [5]. Yet in most other areas of surgical oncology the trend of the 1990s has 
been towards organ conservation with chemoradiation with or without limited local 
surgery. Five and 8-year survival rates for clinically staged patients treated by trans- 
urethral resection and chemoradiation (trimodality therapy) in several modern, large 
and mature series show survival rates comparable to those reported in contemporary 
radical cystectomy series [5]. Eighty percent of those alive 5 years after chemora- 
diation still retain their native bladder. Although NMI relapse occurs in 20% of 
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cases, it remains responsive to BCG (Bacilles bilie de Calmette-Guerin) in the man- 
ner of de novo NMI disease [5]. Quality-of-life studies show that the retained blad- 
der functions well. 
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and Health Related Quality of Life 


Survivors of muscle invasive bladder cancer (MIBC) experience physical and psy- 
chosocial side effects of cancer diagnosis and treatment [1]. These negative side 
effects have a crucial impact on their health-related quality of life (HRQoL). To 
date, there is evidence that rehabilitation interventions such as physical activity and 
psychosocial support have a positive effect on the HRQoL of cancer survivors [1]. 
Health-related quality of life (HRQOL) in patients with bladder cancer is impor- 
tant, because radical cystectomy and urinary diversion significantly affect urinary 
and sexual function, and lead to associated sex-specific morbidity [2]. This study 
found HRQOL is achieved with a particular type of urinary diversion after cystec- 
tomy for bladder cancer. Patients should be counseled on all reconstructive alterna- 
tives and a diversion chosen on the basis of patient preference, patient anatomy and 
tumor status, rather than on a potential difference in HRQOL [2]. Prospective stud- 
ies with appropriate adjustment for confounding factors, which use validated and 
disease-specific questionnaires, are needed for HRQOL research on bladder cancer. 
Patient-reported outcomes (PRO), including health-related quality of life 
(HRQOL) measures, represent important means for evaluating patients’ health out- 
comes and for guiding health care decisions made by patients, practitioners, inves- 
tigators, and policy makers [3]. Establishing a useful model of perceived general 
health or specific symptoms is the first and most important step in developing the 
responsive bladder cancer HRQOL measures necessitated by clinical settings [4]. 
Okada et al., assessed whether CUR enhanced postoperative QOL, we surveyed 
patients with CUR and ileal conduit (IC) using a questionnaire sent by mail [5]. 
Basic physical conditions were similar in the two groups, except for sleeping habits. 
Regarding social life, however, the CUR group showed better scores in bathing 
habits and frequency of overnight travel. Parastomal dermatitis was more frequent 
in the IC group and the patients were more hesitant to show their stoma to others. 
On the other hand, about half of the patients in the CUR group complained of trou- 
blesomeness in self-catheterization, especially at night. Overall, 74% and 41% of 
the patients in the CUR and IC group were satisfied with their urinary diversion [5]. 
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When the Kock pouch and Indiana pouch were compared, no statistically significant 
differences were found in average capacity, maximum capacity, or frequency of 
self-catheterization. This study demonstrates, CUR recipients have enhanced QOL 
regarding the stoma, travel and sleeping habits as compared to ileal conduit [5]. 
However, troublesomeness of night time self-catheterization was noted in the CUR 
group. Individualized selection of the type of urinary diversion with informed con- 
sent is essential. 

Hardt et al., examined the changes in the quality of life (QoL) of 44 patients 
observed prospectively from pre-surgery to | year post-surgery. Two kinds of sur- 
geries were compared: continent and incontinent urinary diversion [6]. In most 
areas the QoL returned to the prior level within 1 year after surgery. However, 
patients were restricted in their physical activity, sexual activity, and emotional 
well-being. Using individual weights for different aspects of life, QoL was higher 
than when using an unweighted measurement (Short Form 36, MOS). Two trends 
for the different developments in the QoL were established: general life satisfaction 
and social functioning tended to improve after a continent diversion but decreased 
after an incontinent diversion [6]. The perceived global satisfaction with both kinds 
of diversion was high—75% of the patients would choose the same kind of diver- 
sion again. 

Not much is generally known regarding the burden imposed by bladder cancer 
upon patient health-related quality of life (HRQL) [7]. The role of HRQL in affect- 
ing patient preferences and utility assessment and, ultimately, the selection of thera- 
peutic regimen, or patient satisfaction with that selection, is considered increasingly 
important by the medical community [7]. Most studies have identified urinary and 
sexual HRQL domains as being of greatest concern to patients. Increased awareness 
and use of the HRQL instruments such as the FACT-BL as well as the EORTC- 
QLQ-BLS?24 and the EORTC-QLQ-BLM30 (when they are validated for SBC and 
IBC, respectively), should increase our understanding of the impact of this disease 
and its management options on patient HRQL [7]. 
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Although improvements in perioperative care have decreased surgical morbidity 
after radical cystectomy for muscle invasive bladder cancer, treatment side effects 
still have a negative impact on patient quality of life. At diagnosis unmet informa- 
tional needs were predominant, consisting of insufficient discussion of certain top- 
ics, including urinary diversion options and their side effects, self-care, the recovery 
process and medical insurance. Unmet psychological needs related to depression, 
and worries about changes in body image and sexual function were reported [1]. 
Postoperative unmet needs revolved around medical needs (e.g. pain and bowel 
dysfunction) and instrumental needs (e.g. need of support for stomal appliances, 
catheters and incontinence) [1]. During survivorship unmet needs centered around 
psychological support (i.e. depression, poor body image and sexual dysfunction) 
and instrumental support (e.g. difficulty adjusting to changes in daily living). 

Cancer diagnosis is often perceived as a traumatic event that changes an indi- 
vidual’s basic assumptions about the self as effective and powerful, and the world as 
benevolent, controllable, and predictable. This event is even more devastating when 
cancer patients undergo extensive surgeries that severely debilitate their body image 
and their psychological and social well-being [2]. The 5-year CSM-free survival 
rate was 63.9% at RC, and increased to 71.0%, 77.5%, 81.7%, 85.9% and 86.3% in 
patients who survived >1, 2, 3, 4 and 5 years, respectively [3]. Patients with pT2—4 
disease benefitted from the highest increase in survivorship 2 years after RC. The 
same findings were recorded according to patients’ nodal status [3]. 

Somani et al. examined whether health and body image are important determi- 
nants of quality of life (QoL) for patients undergoing urinary diversion (UD) [4]. 
Patients with advanced bladder cancer who undergo cystectomy and UD face poten- 
tial serious morbidity (25-40%) and a small risk of mortality (0O-4%) [4]. The sys- 
tematic review compares QoL and body image for different types of diversions. One 
researcher trained in using schedule for evaluation of individual quality of life-direct 
weighting interviewed 32 consecutive patients undergoing radical cystectomy. The 
European Organization for Research and Treatment of Cancer QLQ-C30 and the 
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Satisfaction With Life Scale questionnaire were also administered before cystec- 
tomy and 9-12 months postcystectomy [4]. Family, relationships, health, and 
finance were the most important determinants of QoL, whereas body image was not 
mentioned by anyone. On using European Organization for Research and Treatment 
of Cancer QLQ-C30 and Satisfaction With Life Scale, it was found that there was 
no difference in QoL of patients pre- and postcystectomy. In our review of pub- 
lished data, 40 studies were identified reporting on 3645 patients. Only two studies 
reported a better QoL in favor of neobladders, whereas two other studies suggest a 
better body image perception in patients with neobladder. This prospective cohort 
study suggests that health and body image may not always be important to patients 
for their QoL. Our systematic review suggests an overall good QoL in most studies 
irrespective of the type of UD, with no significant differences among the different 
diversion types. 

Patients being treated for bladder cancer share issues in common with other can- 
cer patients, but also experience issues that are unique to their surgical treatment [5]. 
This study used a descriptive qualitative approach to explore the experiences of 
patients who had undergone radical cystectomy for bladder cancer. Participants 
described the shock of their diagnosis, their lack of information about bladder can- 
cer, the importance of clear communication with care providers, and the types of 
adjustments they had to make following surgery [5]. Specifically, changes in bodily 
function, body image, sexual relationships, and intimacy presented challenges for 
these participants. Although there was a sense of acceptance about the treatment- 
related events, there were still significant adjustments required by individuals fol- 
lowing their surgery [5]. Information, open communication, and support from 
family and friends and medical team were seen as important factors in helping 
patients adjust after surgery. 

There has been a recent marked increase in interest in continent urinary diver- 
sions [6]. While considerable time has been spent on the technical aspects of these 
diversions the psychological impact has not yet been fully explored. Boyd et al. [6], 
studied this in detail. The results revealed that all patients surveyed generally were 
satisfied with the diversions and they had adapted reasonably socially, physically 
and psychologically [6]. The key to adaptation seemed to be a detailed, realistic 
preoperative education about the type of diversion used [6]. Patients with ileal con- 
duit diversions had the lowest expectations of the form of diversion as defined by 
the preoperative awareness of the need to wear an external ostomy appliance with 
its associated inconveniences and change in the external body image [6]. 
Postoperatively, ileal conduit patients also had the poorest self-images as defined by 
a decrease in sexual desire and in all forms of physical contact (sexual and nonsex- 
ual) [6]. The subset of patients who underwent conversion from conduit diversions 
to Kock pouches, however, were statistically the most satisfied, and they were the 
most physically and sexually active [6]. 

Patients undergoing radical cystectomy with neobladder for bladder cancer are 
hypothesized to tolerate worse urinary function than ileal conduit patients because 
of improved body image [7]. Hedgepeth et al. to compared body image and quality 
of life between the two diversion types after surgery. Radical cystectomy has a 
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significant impact on body image that improves slowly over time. No difference in 
body image scores between ileal conduit and neobladder patients exists after 
surgery. 

Nowadays, psychological and social aspects of treatment of urinary diversion 
after cystectomy, have become of utmost importance [8]. Body image, potency, 
continence, emotional distress and dissatisfaction, functional and social activities 
are majors factors to improve quality of life after surgery. Conde Redondo [8], 
compare health-related quality of life after bladder substitution with ileal conduit 
diversion. Patients with ileal consuit presented higher body image dissatisfaction 
than those who underwent bladder substitution Nowadays, psychological and 
social aspects of treatment of urinary diversion after cystectomy, have become of 
utmost importance [8]. When urine leakage occurred it caused more distress to the 
conduit patients, indicating urinary leakage as their main problem. Bladder substi- 
tution patients did not consider continence problems as very important, they had 
not interrupted social activities such as travelling or seeing friends. Hundred per- 
cent of of bladder substitution patients would not mind to undergo this operation 
again, while only 66% of ileal conduit patients would. Health-related quality of life 
is higher after bladder substitution. 

DeFrank explored medical and psychosocial factors associated with body image 
dissatisfaction in male and female cancer survivors [9]. One hundred and sixty-five 
male and 234 female cancer survivors of six cancer types (bladder, female breast, 
colorectal, endometrial, prostate, and melanoma) who were 2, 5, and 10 years 
beyond diagnosis [9]. Results of multiple regression analysis indicated that male 
survivors of prostate cancer were more likely to express positive body images than 
men who had other types of cancer [9]. A composite variable that included a history 
of cancer recurrence, multiple cancers, or metastatic cancer was the strongest pre- 
dictor of body image dissatisfaction for female survivors. Body image was not asso- 
ciated with age, length of time since diagnosis, or general treatment type for either 
gender [9]. Body image was associated with various medical and psychosocial fac- 
tors, and the factors differed for male and female cancer survivors. 
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A systematic review relating to bladder cancer and psychological impact was con- 
ducted. This was to identify the bladder cancer epidemiology and risk factors in 
muscle invasive disease. The search strategy aimed to identify all references related 
to bladder cancer AND screening. Search terms used were as follows: (Bladder 
cancer) AND (psychological impact). The following databases were screened from 
1989 to June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMed 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
bladder cancer and screening. Papers were included if published after 1984 and had 
to be in English. Studies that did not conform to this were excluded. Only primary 
research was included (Fig. 77.1). The overall aim was to identify bladder cancer 
risk factors and epidemiology in muscle invasive disease. 

Abstracts were independently screened for eligibility by two reviewers and dis- 
agreements resolved through discussion or third-party opinion. Agreement level was 
calculated using Cohen’s Kappa to test the intercoder reliability of this screening 
process. Cohens’ Kappa allows comparison of inter-rater reliability between papers 
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Fig. 77.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 


using relative observed agreement. This also takes account of the comparison occur- 
ring by chance. The first reviewer agreed all 9 papers to be included, the second, 
agreed on 9. Cohens kappa was therefore 1.0. 

Data extraction was piloted by the researcher and amended in consultation with 
the research team (author and two academic supervisors). Data collected included 
authors, year and country of publication, study aims, setting, intervention aims, 
number of participants, study design, intervention components and delivery meth- 
ods, comparison groups and outcome measures, notes and follow-up questions for 
the authors. Studies were quality assessed using the PRISMA criteria for ran- 
domised controlled trials, Mays et al. [1, 2] for the action research and qualitative 
studies and the Critical Skills Appraisal programme for cohort studies. This was 
also applied to randomised controlled trials and qualitative studies. 

The search identified 397 papers (Fig. 77.1). All 9 mapped to the search terms 
and eligibility criteria. The current systematic reviews were examined to gain fur- 
ther knowledge about the subject. One hundred and ninety-one papers were excluded 
due to not conforming to eligibility criteria or adding to the evidence. Of the 9 
papers left, relevant abstracts were identified and the full papers obtained (all of 
which were in English), to quality assure against search criteria. There was consid- 
erable heterogeneity of design among the included studies therefore a narrative 
review of the evidence was undertaken. There was significant heterogeneity within 
studies, including clinical topic, numbers, outcomes, as a result a narrative review 
was thought to be best. There were 9 cohort studies, with a moderate level of evi- 
dence. These were from a range of countries with minimal loss to follow-up. All 
participants were identified appropriately. 


771 Systematic Review Results 561 


77.1 Systematic Review Results 


77.1.1 Psychological Impairment in Patients Referred for Bladder 
Cancer Investigations 


Smith assessed the influence of trait emotional intelligence (trait EI) and perceived 
social support on psychological impairment in a sample of patients urgently referred 
for bladder cancer investigations [3]. Thirty-one percent of patients were considered 
to be suffering from clinical levels of state anxiety [3]. Trait EI was a significant 
predictor of state anxiety, worry regarding the appointment, worry regarding the 
outcome of the appointment and perceived social support [3]. In contrast, perceived 
social support was not predictive of psychological impairment on any measure and 
did not moderate the relationship between trait EI and psychological impairment [3]. 

Tan determined patient experience and perception following a diagnosis of non- 
muscle-invasive bladder cancer (NMIBC) [4]. A total of 213 patients completed the 
Brief-IPQ [4]. Patients felt that they had minimal symptoms (median [interquartile 
range, IQR] score 2 [0-5]) and were not particularly affected emotionally (median 
[IQR] score 3 [1—6]) with a minimal effect to their daily life (median [IQR] score 2 
[0-5]) [4]. However, they remained concerned about their cancer diagnosis (median 
[IQR] score 5 [3—8]) and felt that they had no personal control over the cancer 
(median [IQR] score 2 [2—5]) and believed that their illness would affect them for 
some time (median [IQR] score 6 [3—10]) [4]. A significant association with a lower 
personal control of the disease (p < 0.05) and a poorer understanding of the manage- 
ment of NMIBC (p < 0.05) was seen in patients aged >70 years [4]. Many patients 
were uncertain about the cause of bladder cancer [4]. Qualitative analysis found that 
at initial presentation of haematuria, most patients were not aware of the risk of 
bladder cancer [4]. Patients were most anxious and psychologically affected 
between the interval of cystoscopy diagnosis and transurethral resection of bladder 
tumour (TURBT) [4]. Following TURBT, most patients were positive about their 
cancer prognosis [4]. 


77.1.2 Psychological Distress and Radical Cystectomy 


Palapattu determined the prevalence of psychological distress in patients with blad- 
der cancer prior to and following radical cystectomy [5]. The preoperative preva- 
lence of psychological distress in patients diagnosed with bladder cancer was 45% 
and it remained somewhat increased at 34% approximately 4 weeks after cystec- 
tomy [5]. In the entire study group there was a statistically significant decrease in 
general distress (p = 0.028), depression (p = 0.034) and anxiety (p = 0.0004) from 
the preoperative to the postoperative assessments [5]. Pathological stage was sig- 
nificantly associated with post-cystectomy anxiety (p = 0.040) and general distress 
(p = 0.042) [5]. 
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Månsson investigated (1) if early psychosocial intervention after cystectomy for 
bladder cancer can assist psychosocial rehabilitation; (2) if the outcome of such 
intervention correlates with the patient’s psychological defensive strategies as 
revealed with the meta-contrast technique (MCT); and (3) if the patient’s general 
philosophical outlook is important in this context [6]. There was no significant dif- 
ference in the results of the SIP between the intervention and the non-intervention 
group, as a whole or in its psychosocial dimension [6]. However, intervention ben- 
efited patients with continent cutaneous diversion, whose scores on the psychoso- 
cial SIP dimension were lower than in the groups with ileal conduit diversion or 
orthotopic bladder replacement (p < 0.05) [6]. The MCT analysis of defensive strat- 
egies identified three clusters of patients characterized mainly by isolation and 
repression, repression and stereotypy or sensitivity and stereotypy [6]. Analysis for 
cluster identification showed no significant SIP score differences between interven- 
tion and non-intervention groups [6]. In an analysis of single defensive strategies, 
stereotypy was associated with higher total SIP score, but not significantly [6]. 
Three clusters of philosophical outlook were identified; in one cluster, characterized 
by a belief in a supernatural power and philosophical interest, the psychosocial SIP 
scores were lower in the patients who obtained emotional support and the reverse in 
a cluster with contrary attitudes, although neither differences were significant [6]. 


77.1.3 Psychological Distress in Smokers with Bladder Cancer 


Kowalkowski identified actionable targets for educational intervention to increase 
adherence to cystoscopic monitoring for disease recurrence or progression [7]. 
Compared to non-smokers, current smokers reported increased fear of recurrence 
and psychological distress (p < 0.05) [7]. In regression analyses, non-adherence was 
associated with smoking (OR = 33.91, p < 0.01), providing a behavioral marker to 
describe a survivor group with unmet needs that may contribute to low cystoscopic 
adherence [7]. 


77.1.4 Psychological Impact of Type of Urinary Diversion 


Mansson assessed if there is relationship between: (1) preoperative psychological 
defensive strategies, mood and type of lower urinary tract reconstruction, and (2) 
psychosocial adaptation after radical cystectomy for bladder cancer [8]. The remem- 
bered difficulties during the first month after discharge from hospital differed 
between the ‘risk’ and ‘no risk’ groups after | and 5 years [8]. On a visual analogue 
scale (VAS) the ‘risk’ patients had very low scores (less difficulty) or very high, 
while the ‘no risk’ patients had intermediate scores [8]. VAS score were also higher, 
although not significantly so, in patients using primitive defence strategies [8]. The 
psychosocial situation did not differ between the groups in the first year, but at 
5 years there were differences in self-esteem and interpersonal contact-seeking [8]. 
High depression scores before surgery were associated with high VAS scores at 
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3 months when recalling the first month after discharge, but the anxiety score was 
not predictive [8]. Men with orthotopic bladder replacement adapted less well 
throughout the 5 year follow-up [8]. Elderly patients with stereotypy (the common- 
est defensive strategy at these ages) adapted relatively well to ileal conduit diversion 
[8]. About 20% of patients had difficulty in accepting the postoperative situation, 
regardless of urinary diversion modes [8]. 

Kitamura compared the QOL in patients with ileal or colon conduits (IC), conti- 
nent urinary reservoir (CR) and ileal neobladder (NB), a retrospective study was 
conducted using a questionnaire sent by mail [9]. The IC group frequently com- 
plained of changes in bathing habits and loss of using public baths in comparison 
with the CR and the NB groups [9]. High scores for loss of sexual desire were 
obtained in the IC, the CR and the NB groups, in this order [9]. Because of the 
nearly physiological voiding, the NB group desired a voiding condition like pre- 
operative status as compared with the IC and the CR groups [9]. However, for most 
of the questionnaire items no difference was seen among the IC, CR and NB groups 
concerning general condition, reconstruction-related symptoms, psychological sta- 
tus, sexual life, social status, satisfaction with the treatment and global satisfaction 
with life and health [9]. 


77.1.5 Quality of Life During Chemotherapy or Immunotherapy 
in Bladder Cancer 


Taarnhgj reported correlations between selected PROs and QoL and thus to present 
symptoms that influence QoL [10]. Identification of these symptoms during treat- 
ment can lead to earlier symptom management and thus secure improvements in 
QoL [10]. In this study, 78 BC patients reported 724 questionnaires. Spearman’s 
analysis showed significant correlations between almost all PRO-CTCAE items and 
the expected domain of QoL [10]. The PRO-CTCAE items with the strongest cor- 
relations with QoL were anxiety (F, frequency item) and emotional function 
(r, = —0.603, p < 0.0001), concentration (S, severity item) and cognitive function 
(r, = —0.704, p < 0.0001), discouraged (F) and emotional function (r, = —0.659, 
p < 0.0001), fatigue (S) and role function (r, = —0.659, p < 0.0001) and sad (F) and 
emotional function (r, = —0.711, p < 0.0001) [10]. The weakest correlations were 
found for the PRO-CTCAE items urinary frequency, incontinence and urge, all with 
variations in the direction and significance of the correlations [10]. 


77.1.6 Psychological Issues in Metastatic Bladder Cancer 


Sengelgv described self-reported functional and psychological status of patients 
using The European Organization for Research and Treatment of Cancer Quality of 
Life Questionnaire (QLQ-C30) and relates this to the prognosis [11]. There was a 
significant relation between functional, emotional, and social status and survival 
[11]. The self-assessment of functional status was a better prognostic factor for 
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survival than performance status evaluated by the clinician [11]. The value of the 
global quality of life scale did not relate to survival after recurrence [11]. Functional, 
emotional, and quality of life scales declined during the progression of the disease 
[11]. The study suggests that evaluation with self-reporting questionnaires may pro- 
vide the physician with useful information, and it may aid in making treatment 
decisions in patients with metastatic bladder cancer [11]. 
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The Role of Palliative Cystectomy 7 8 
in Bladder Cancer 


78.1 Research Methods 


A systematic review relating to muscle invasive bladder cancer and palliative cys- 
tectomy was conducted. This was to identify whether radical cystectomy has a role 
in this cohort. The search strategy aimed to identify all references related to bladder 
cancer AND muscle invasive disease AND Palliative Cystectomy. Search terms 
used were as follows: (Bladder cancer) AND (muscle invasive disease) AND 
(Palliative Cystectomy). The following databases were screened from 1979 to 
June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMedune 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
muscle invasive bladder cancer and palliative cystectomy. Papers were included if 
published after 1984 and had to be in English. Studies that did not conform to this 
were excluded. Only primary research was included (Fig. 78.1). 

Abstracts were independently screened for eligibility by two reviewers and dis- 
agreements resolved through discussion or third-party opinion. Agreement level 
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Fig. 78.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 


was calculated using Cohen’s Kappa to test the intercoder reliability of this screen- 
ing process. Cohens’ Kappa allows comparison of inter-rater reliability between 
papers using relative observed agreement. This also takes account of the compari- 
son occurring by chance. The first reviewer agreed all 18 papers to be included, the 
second, agreed on 18. 

Data extraction was piloted by the researcher and amended in consultation with 
the research team (author and two academic supervisors). Data collected included 
authors, year and country of publication, study aims, setting, intervention aims, 
number of participants, study design, intervention components and delivery meth- 
ods, comparison groups and outcome measures, notes and follow-up questions for 
the authors. Studies were quality assessed using the PRISMA criteria for ran- 
domised controlled trials, Mays et al. [1, 2] for the action research and qualitative 
studies and the Critical Skills Appraisal programme for cohort studies. This was 
also applied to randomised controlled trials and qualitative studies. 

The search identified 223 papers (Fig. 78.1). Six mapped to the search terms and 
eligibility criteria. The current systematic reviews were examined to gain further 
knowledge about the subject. Two hundred and seventeen papers were excluded due 
to not conforming to eligibility criteria or adding to the evidence. Of the 6 papers 
left, relevant abstracts were identified and the full papers obtained (all of which 
were in English), to quality assure against search criteria. There was considerable 
heterogeneity of design among the included studies therefore a narrative review of 
the evidence was undertaken. There was significant heterogeneity within studies, 
including clinical topic, numbers, outcomes, as a result a narrative review was 
thought to be best. There were 6 cohort studies, with a moderate level of evidence. 
These were from a range of countries with minimal loss to follow-up. All partici- 
pants were identified appropriately. 
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78.2 Systematic Review Results 


78.2.1 Lymph Node Positive Bladder Cancer and Outcomes 
with Cystectomy 


Bae examined the treatment strategy for lymph node-positive bladder cancer [3] and 
compared the treatment outcomes of chemotherapy, surgery, and combination ther- 
apy [3]. Patients with bladder cancer presenting local lymph node metastasis at the 
time of diagnosis were treated with a single treatment strategy [3]. Treatment out- 
comes were retrospectively analyzed on the basis of clinical indices and survival 
time [3]. Out of 230 patients with bladder cancer, 44 (19.1%) were treated with 
palliative chemotherapy, 30 (13.0%) with neoadjuvant chemotherapy followed by 
cystectomy, 129 (56.1%) with cystectomy followed by adjuvant chemotherapy, and 
27 (11.7%) with cystectomy alone [3]. Median survival among all groups was 
30.4 months. For each group, median overall survival was 19.3, 49.1, 42.6, and 
11.2 months, respectively [3]. 

Stanik evaluated oncological results in bladder cancer patients with clinically 
regional and supraregional lymph-adenopathy treated with induction chemotherapy 
(IC) and consolidative cystectomy [4]. Twenty-five patients with clinically node- 
positive bladder cancer (including pelvic and retroperitoneal nodes) were treated 
with 2—4 cycles of IC followed by consolidative cystectomy [4]. Pathologic com- 
plete response (pCR) was defined as no residual tumor in the final specimen 
(ypTONO) [4]. The 3-year cancer-specific (CSS) and recurrence-free survival (RFS) 
for the whole cohort were 52% and 39%, respectively [4]. The 3-year RFS differed 
according to volume of nodal metastases, the rates were 56% for minimal nodal 
disease (CN1) versus 33% for cN2-3 and 0% for cM1 disease (p < 0.001) [4]. pCR 
was seen in 7 (28%) patients; 50% in cN1 versus 13% in cN3-M1 [4]. pCR associ- 
ated with 3-year CSS of 80% versus 45% in patients with persistent disease 
after IC [4]. 

Guru evaluated the lymph node yield (LNY) during robot-assisted radical cys- 
tectomy (RC), as it has been questioned as to whether robot assistance allows ade- 
quate pelvic LN dissection (LND), especially during the initial experience [5]. Six 
underwent palliative cystectomy) and the remainder were divided into five groups 
[5]. The mean operative duration for the robot-assisted pelvic LND was 44 (19-85) 
min. There was one postoperative complication that required exploration for vascu- 
lar injury [5]. The mean number of LNs retrieved was 18 (6-43). The mean LNY for 
each of the five groups was 13, 16, 21, 19 and 23, respectively, and neither BMI nor 
previous major abdominal surgery affected LNY [5]. Robot-assisted RC with pelvic 
LND was performed safely. LNY was oncologically acceptable and increased with 
experience [5]. 

Patients with clinically node-positive bladder cancer were historically consid- 
ered to have uniformly poor prognosis and were frequently treated with palliative 
chemotherapy (CHT) only [6]. Stanik compared the efficacy of different treatment 
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modalities [6]. The 5-year OS for CHT alone, RC alone, and RC + CHT were 21.7% 
(95% confidence interval [CI], 15.4—28.0%), 12.1% (95% CI, 7.4-16.7%), and 
25.4% (95% CI, 18.9-31.9%), respectively (p < 0.001) [6]. The median survivals 
were 17, 10, and 23 months, respectively. In multivariate analysis, age >60 years 
(hazard ratio, 1.29; 95% CI, 1.06-1.56; p = 0.011) and clinical stage cT3—4 (hazard 
ratio, 1.39; 95% CI, 1.12-1.71; p = 0.002) were negative predictors of survival [6]. 
When compared with CHT, RC + CHT reduced the risk of overall mortality by 21% 
(p = 0.044) [6]. 


78.2.2 Outcomes from Palliative Cystectomy 


Zebic evaluated the morbidity and mortality of radical cystectomy in a group of 
unselected patients aged >75 years who were treated with curative and palliative 
intent [7]. Forty-six were treated with curative intent (Group A), seven with pallia- 
tive intent (group B). The indications for cystectomy in group A were recurrent and 
otherwise therapy-resistant bladder cancer, the indications in group B were advanced 
pelvic malignancy [7]. Complications and mortality before, during and after sur- 
gery, and the duration of hospital stay and clinical outcome, were assessed [7]. The 
early mortality rate in group A was 4% (2/46); in group B two patients died after 
prolonged complications [7]. The median (range) hospital stay was 28 (6-56) days, 
and was significantly longer in patients with complications, at a median (range) of 
36 (6-70) days [7]. The complication rates early and late after surgery in group A 
were 22% and 11%, respectively, and in group B, five of seven (early) [7]. 


78.2.3 Outcomes from Palliative Robotic Cystectomy 


Bianchi assessed surgical and functional outcomes of 17 consecutive patients under- 
going robot-assisted radical cystectomy (RARC) with palliative intent in a mono- 
centric single surgeon series [8]. Median age at surgery was 78 years, with median 
Charlson Comorbidity Index (CCI) and age-adjusted CCI of 3 and 7, respectively 
[8]. Clinical stage was T2, T3 or T4 in 7, 8 and 2 patients respectively, with 52.9% 
and 29.4% with cN+ and cM+ disease [8]. Median estimated blood loss was 200 ml, 
with 1 patient requiring intra-operative blood transfusion [8]. Median hospital stay 
was 7 days. A total of 3 and 2 patients were re-hospitalized during the first 30 and 
30-90 post-operative days, respectively [8]. One major Clavien grade complication 
was recorded [8]. At median follow-up of 8 months, 9 and 2 patients succumbed due 
to tumor progression and other causes [8]. Pre-operative and post-operative 
FACT-BL scores improved significantly in each domain [8]. 

Flamm presented 19 patients with inoperable urinary bladder carcinoma in which 
urinary diversion was performed by ileal conduit without cystectomy [9]. The post- 
operative mortality rate was 10.5% and the incidence of complications was 16%. 
The average time of survival was 5.1 months and varied from between | and 
23 months [9]. This paper highlighted palliative ileal conduit should not be 
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considered a suitable method for urinary diversion in patients with advanced carci- 
noma of the urinary bladder [9]. 

A retrospective study is presented of 19 patients with inoperable urinary bladder 
carcinoma in which urinary diversion was performed by ileal conduit without cys- 
tectomy [10]. The postoperative mortality rate was 10.5% and the incidence of com- 
plications was 16% [10]. The average time of survival was 5.1 months and varied 
from between 1 and 23 months [10]. This paper highlighted palliative ileal conduit 
should not be considered a suitable method for urinary diversion in patients with 
advanced carcinoma of the urinary bladder [10]. 


78.2.4 Systematic Reviews Relating to Palliative Cystectomy 


Palliative surgery is performed in order to relieve symptoms as well as to increase 
survival in selected tumour entities [11]. For urothelial cancer, its role is limited and 
clinical data are limited, too [11]. For patients with low metastatic load, or if the 
tumour is restricted to lymph nodes inside and outside the pelvis, as well as for 
singular pulmonary metastasis, there seems to be a survival benefit in select cases 
[11]. Calculation of risks and benefits is difficult and, for now, should be reconsid- 
ered for every individual patient [11]. 

Neuzillet was to review situations where surgical resection of the bladder tumor 
and/or metastatic urothelial carcinoma has been reported and analyze its results 
[12]. Synchronous or metachronous urothelial carcinoma metastases were diag- 
nosed in 4% and 50% of the cases, respectively [12]. The surgical treatment of 
metastatic urothelial carcinoma of the bladder has been proposed to achieve onco- 
logic resection of all detectable lesions after a first-line chemotherapy or to treat 
symptoms, which were refractory to other treatment modalities [12]. In achieving 
complete resection of the primary tumor and metastases after MVAC chemothera- 
pies, the 5 years overall survival was 28% [12]. 
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A systematic review relating to muscle invasive bladder cancer and palliative 
cystectomy was conducted. This was to identify whether radical cystectomy 
has a role in this cohort. The search strategy aimed to identify all references 
related to bladder cancer AND muscle invasive disease AND Palliative Care. 
Search terms used were as follows: (Bladder cancer) AND (muscle invasive 
disease) AND (Palliative). The following databases were screened from 1979 
to June 2020: 


e CINAHL 

e MEDLINE (NHS Evidence) 
e Cochrane 

e AMedune 

e EMBASE 

e PsychINFO 

e SCOPUS 

e Web of Science 


In addition, searches using Medical Subject Headings (MeSH) and keywords 
were conducted using Cochrane databases. Two UK-based experts in bladder can- 
cer were consulted to identify any additional studies. 

Studies were eligible for inclusion if they reported primary research focusing on 
muscle invasive bladder cancer and palliative cystectomy. Papers were included if 
published after 1984 and had to be in English. Studies that did not conform to this 
were excluded. Only primary research was included (Fig. 79.1). 

Abstracts were independently screened for eligibility by two reviewers and 
disagreements resolved through discussion or third-party opinion. Agreement 
level was calculated using Cohen’s Kappa to test the intercoder reliability of this 
screening process. Cohens’ Kappa allows comparison of inter-rater reliability 
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Potentially relevant studies to be 


included in the systamtic review 
(n=9) 


e Potentially relevant studies 
identified through database 
searching and their titles & 
abstracts independently 
screened by 2 reviewers 

(n=133) 


e Papers excluded as not 
related to search terms 
(n=0) 


e Studies excluded with 
reasons; either duplicates, 
not conforming to eligibility 
criteria (n=124) 


Potentially relevant studies identified 
through other sources & 


Potentially relevant studies to be 
included in the systematic review 


independently screened by 2 for analysis (n=9) 


reviewers (n=0) 


Fig. 79.1 Flow chart of studies identified through the systematic review. (Adapted from PRISMA) 


between papers using relative observed agreement. This also takes account of the 
comparison occurring by chance. The first reviewer agreed all 9 papers to be 
included, the second, agreed on 9. 

Data extraction was piloted by the researcher and amended in consultation with 
the research team (author and two academic supervisors). Data collected included 
authors, year and country of publication, study aims, setting, intervention aims, 
number of participants, study design, intervention components and delivery meth- 
ods, comparison groups and outcome measures, notes and follow-up questions for 
the authors. Studies were quality assessed using the PRISMA criteria for ran- 
domised controlled trials, Mays et al. [1, 2] for the action research and qualitative 
studies and the Critical Skills Appraisal programme for cohort studies. This was 
also applied to randomised controlled trials and qualitative studies. 

The search identified 133 papers (Fig. 79.1). Nine mapped to the search terms 
and eligibility criteria. The current systematic reviews were examined to gain fur- 
ther knowledge about the subject. One hundred and twenty-four papers were 
excluded due to not conforming to eligibility criteria or adding to the evidence. Of 
the 9 papers left, relevant abstracts were identified and the full papers obtained (all 
of which were in English), to quality assure against search criteria. There was con- 
siderable heterogeneity of design among the included studies therefore a narrative 
review of the evidence was undertaken. There was significant heterogeneity within 
studies, including clinical topic, numbers, outcomes, as a result a narrative review 
was thought to be best. There were 9 cohort studies, with a moderate level of evi- 
dence. These were from a range of countries with minimal loss to follow-up. All 
participants were identified appropriately. 
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79.1 Systematic Review Results 
79.1.1 Surgery in Palliation 


Bianchi assessed surgical and functional outcomes of 17 consecutive patients under- 
going robot-assisted radical cystectomy (RARC) with palliative intent in a monocen- 
tric single surgeon series [3]. Clinical stage was T2, T3 or T4 in 7, 8 and 2 patients 
respectively, with 52.9% and 29.4% with cN+ and cM+ disease [3]. One major 
Clavien grade complication was recorded [3]. At median follow-up of 8 months, 9 and 
2 patients succumbed due to tumor progression and other causes [3]. Pre-operative 
and post-operative FACT-BL scores improved significantly in each domain [3]. 


79.1.2 Patient Selection in Palliative Radiotherapy 


Ali investigated the effectiveness of palliative pelvic radiation therapy (PRT) in 
patients with bladder cancer and identify factors associated with treatment outcome 
[4]. Two hundred forty-one patients were identified as receiving PRT [4]. At first 
follow-up at about 6 weeks after the last fraction of radiation therapy, symptoms 
were reported in 150 of 200 (75%) living patients; 80 of 150 (53%) patients reported 
improvement in symptoms after treatment [4]. There were significant differences in 
mOS with stage, performance status, and comorbidities [4]. One in 4 patients either 
did not complete the planned RT course or died within 30 days of treatment [4]. 
These patients were unlikely to have received maximal benefit from treatment but 
may have experienced side effects, making treatment futile [4]. Patients with good 
performance status and earlier stage disease survived longer [4]. 

Méry retrospectively reviewed radiotherapy for bladder cancer over the past decade 
and who were aged 90 years or older [5]. Ten patients (71%) had a general health 
status altered (PS 2-3) at the beginning of RT [5]. A total of 14 RT courses were deliv- 
ered, including six treatments (43%) with curative intent and eight treatments (57%) 
with palliative intent [5]. Palliative intent mainly encompassed hemostatic RT (36%) 
[5]. At last follow-up, two patients (14%) experienced complete response, one patient 
(7%) experienced partial response, three patients (21%) had their disease stable, and 
three patients (21%) experienced tumor progression, of whom two patients with the 
progression of symptoms [5]. There was no reported high-grade acute local toxicity in 
14 patients (100%) [5]. One patient experienced delayed grade 2 toxicity with pain 
and lower urinary tract symptoms [5]. At last follow-up, seven patients (50%) were 
deceased. Cancer was the cause of death for five patients [5]. 

Dirix evaluated haematuria-free survival as well as acute and late toxicity after 
hypofractionated palliative radiotherapy for bladder cancer [6]. After a mean fol- 
low-up of 10 months, 91% of patients were still hematuria free, with a mean 
hematuria-free survival of 13 months [6]. Severe (>grade 3) acute and late urinary 
toxicity was observed in 9% and 19% of patients, respectively [6]. 
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Tey reviewed the outcomes of palliative radiotherapy (RT) for haematuria treated 
with modern RT techniques [7]. Sixty-seven percent of patients (39/58) responded 
to RT [7]. The median survival duration was 5.6 months (range = 0.02—47.6 months) 
[7]. One third (13/39) of responders had recurrence of haematuria [7]. Competing 
Risk regression with death as the competing risk showed that patients treated with 
low BED regimen (<36 Gy) had 5.76 times the hazard of recurrence compared to 
high BED regimen (>36 Gy) (p = 0.01) [7]. One patient (2%) developed grade 3 
nausea and vomiting which required admission for intravenous hydration [7]. 


79.1.3 Palliative Chemotherapy in Muscle Invasive 
Bladder Cancer 


Robinson reported the treatment delivery and survival associated with palliative 
chemotherapy in routine clinical practice [8]. The palliative chemotherapy regimen 
was identified for 710 patients with bladder cancer in Ontario during 1994 to 2008 
[8]. Gemcitabine-cisplatin (Gem-Cis) was delivered to 37% (261 of 710), 
gemcitabine-carboplatin (Gem-Carbo) to 14% (96 of 710), and MVAC (methotrex- 
ate, vinblastine, Adriamycin, and cisplatin) to 8% (56 of 710) [8]. Other regimens 
were delivered to 42% of cases [8]. The proportion of cases treated with Gem-Cis 
increased during the study period: 3% in 1994—1999, 32% in 2000-2003, and 52% 
in 2004—2008 (p < 0.001) [8]. The median survival and 5-year OS by regimen was 
10 months and 16% for Gem-Cis, 7 months and 6% for Gem-Carbo, and 10 months 
and 13% for MVAC, respectively [8]. Multivariate analysis controlling for age and 
comorbidity demonstrated improved survival for Gem-Cis and MVAC compared 
with Gem-Carbo (hazard ratio, 1.53; 95% confidence interval, 1.19-1.98) [8]. 

Kim conducted a retrospective analysis of the clinical features and chemotherapy 
outcomes of bladder adenocarcinoma [9]. Twelve patients were treated with 
5-fluorouracil based chemotherapy, five were gemcitabine based, three were taxane 
and others [9]. Thirteen of them achieved complete response (10.3%) or partial 
response (34.5%) [9]. Median progression-free survival (PFS) and overall survival 
(OS) for all patients were 10.6 months (95% confidence interval [CI], 9.5—11.6) and 
24.5 months (95% CI, 1.2-47.8), respectively [9]. The cases of urachal adenocarci- 
noma exhibited worse tendency in PFS and OS (p = 0.024 and p = 0.046, respec- 
tively) [9]. 

Bae compared the treatment outcomes of chemotherapy, surgery, and combina- 
tion therapy in patients with lymph node-positive bladder cancer [10]. Treatment 
outcomes were retrospectively analyzed on the basis of clinical indices and survival 
time [10]. Out of 230 patients with bladder cancer, 44 (19.1%) were treated with 
palliative chemotherapy, 30 (13.0%) with neoadjuvant chemotherapy followed by 
cystectomy, 129 (56.1%) with cystectomy followed by adjuvant chemotherapy, and 
27 (11.7%) with cystectomy alone [10]. For each group, median overall survival 
was 19.3, 49.1, 42.6, and 11.2 months, respectively [10]. 

Funakoshi conducted a nationwide survey using questionnaires on the clinical 
practice of chemotherapy for such patients [11]. Overall, 675 patients were 
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registered and assessed for main primary cancer site involvement [11]. Of 507 
patients with primary site involvement, 74 patients (15%) received chemotherapy 
(44 as palliative chemotherapy and 30 as perioperative chemotherapy) [11]. The 
most commonly used cytotoxic drugs were fluoropyrimidine (15 patients), platinum 
(8 patients) and taxane (8 patients), and the dosage and timing of these drugs dif- 
fered between institutions; however, the dosage of molecular targeted drugs (24 
patients) and hormone therapy drugs (15 patients) was consistent [11]. The median 
survival time of patients receiving palliative chemotherapy was 13.0 months 
(0.1-60.3 months) [11]. Three patients (6.8%) died from treatment-related causes 
and nine patients (20%) died of causes other than cancer [11]. Of the 30 patients 
who received perioperative chemotherapy, 6 (20%) died of causes other than cancer 
within 3 years after the initiation of chemotherapy [11]. 
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